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We, AT Mitton Roy, know from many 
applications and installations that a con- 
trolled volume pump is actually a flow-con- 
trol instrument . . . combining the functions 
of a pump and a meter. 


The controlled volume pump pressurizes the 
pumped liquid to process requirements .. . 
and then, with a metering action based on 
positive volumetric displacement, it dis- 
charges a measured quantity to stream. The 
metering action is accurate, in most cases, to 
a fraction of one percent of the flow capacity 
of the pump. Ideal applications are found in 
small flows in a range of one milliliter per 
hour up to twenty gallons per minute... 
against pressures as high as 50,000 pounds 
per square inch. 








The liquid end of a Milton Roy controlled 
volume pump utilizes a plunger and a double 
ball check valve on both the suction and dis- 
charge sides of the displacement chamber in 
a step-valve design. By actual test, this 
valve arrangement has been found to be that 
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which assures the highest attainable repro- 
ducible accuracy. As shown in the accom- 
panying sketch, the volumes of liquid re- 
ceived (A) and discharged (B) are exactly the 
same as the displacement (c) of the plunger. 
Neglecting compressibility of the pumped 
liquid, this design affords displacement within 
99° of theoretical. 


Automatic adjustment of stroke length, by 
either pneumatic or electrical instrument 
signal, is common practice . . . and permits 
the use of a controlled volume pump as a final 
control element. In both open and closed 
loop systems, where flow is low or process 
stabilization is difficult, the controlled vol- 
ume pump is usually more effective (and 
more economical) than a supply pump and 
control valve. 


The Instrument Engineer is recommending 
the use of controlled volume pumps as flow- 
controllers, ratio-controllers, and final con- 
trol elements in process instrumentation . . . 
because he can appreciate their inherent ad- 
vantages. MiJton Roy advertising in busi- 
ness magazines illustrates how controlled 
volume pumps are being used in this new flow- 
control approach. 


Milton Roy Company, Manufacturing 
Engineers, 1300 E. Mermaid Lane, 
Philadelphia 18, 
Pennsylvania. 
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influence of automatic control 


on plant design 
in the petroleum industry 


By Paul D. Barton 


CHIEF ENGINEER 
MANUFACTURING DEPARTMENT 
SUN OI, COMPANY 


E TEMPO of new developments in the petroleum 
refining industry has been increasing at an ex- 
tremely rapid rate over the past thirty to forty years. 
A parallel curve can be plotted for developments 
in the field of instrumentation, with an increasing 
emphasis being placed on automatic control. \ 

Which came first is largely a matter of opinion. But \ 
the chemical engineers’ need for tools certainly in- 
spired the inventiveness of the instrument engineers. 
Undoubtedly the practical application of advanced 
controls to the requirements of the process resulted 
from the close cooperation of both groups. And, of 
course, a very active ‘‘catalyst’’ was at work, spurring 
both groups to superhuman efforts — the competition 
in both industries. 

The many-fold growth in demand for retined prod- 
ucts over this period created a situation that taxed 
to the utmost the resourcefulness and ingenuity of 
oil men at all levels in the various branches of the 
industry. The demand for quantity was paced also 
by an ever-increasing demand for improved quality, 
stricter specifications, and many new products re- 
quired to meet new uses and conditions of industry 
and the public. 

At first, most refining processes were operated in 
“batch” of semi-continuous installations, with the 
products largely limited by their inherent character- 
istics. The products were separated from crude oil 
by simple processes, and in the proportions in which 
they existed in the crude. Refining installations were 
of relatively small capacity and it was general 
practice to expand by building numbers of duplicate 
units. 


February 1955 


, a multiplicity of small units. 
| rectly through inefficiency in separation, and directly 
' through many transfers in processing. The difference 
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Instrumentation of these simple processes utilized 
essentially single-purpose devices designed to repro- 
duce specific manual operations. Their functions 
could be successfully taken over by an operator upon 
failure of the device. 


Competition made improved methods imperative. 
Batch operations were wasteful of heat. Trained 
personnel were used inefficiently in the operation of 
Products were lost indi- 


between profit and loss to a refiner hung on many 
slender threads, each devastating in the conse- 
quences of its failure. 


This situation brought about the evolution of the 
present-day complex refining units which combine 
many operations within one coordinated whole. The 
evolution might almost be described as a revolution 
except for its gradual development involving new 
processes and technology; changed thinking by 
management and engineering, operating and main- 
tenance people; and regrouping of personnel dis- 
located by radically changed conditions. 


The shutting down of inefficient or obsolete in- 
stallations and their replacement with much larger 
automatically controlled units greatly increases pro- 
ductivity per man insofar as the direct operating staff 
is concerned. Without automatic control the complex 
units could not have been developed because manual 
operation is so greatly handicapped by physical 
limitations. A man can be expected to make regu- 
latory adjustments to only a few control functions 
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simultaneously, but a complex refining unit can have 
hundreds of such adjustments made simultaneously 
by instruments. 


As a result of this evolution of the modern complex 
refinery, the role of the plant operator has also been 
changed. He now does less valve turning and more 
operational planning. He has time to observe what 
is taking place in the plant as a whole and thus is 
able to understand the interrelated functions of the 
component parts and make the minor adjustments 
necessary to prevent exceeding the limits established 
by experience. 


Those who look superficially at the impact of broad 
application of advanced automatic control systems 
to modern refining practice, may conclude that the 
result has been fewer but better jobs. The truth is 
that the expansion of the industry, which was made 
possible largely by the development of these control 
systems, created many new job opportunities both 
in operating and in related functions. Statistics show 
that today the petroleum refining industry has the 
highest number of direct employees in its history, 
with wages and non-wage benefits exceeding most 
other comparable industries. 


While special emphasis has been given to the part 
automatic control has played in the design develop- 
ment of modern large capacity refining units, this is 
not the whole story by any means. The benefits of 
the application of automatic control are felt through- 
out the whole refinery from the office accounting and 
billing department to the control laboratory; from 
safety engineering to pollution abatement; and from 
blending and packaging to tank gauging. 


The people of the oil industry, from president to 
office boy, as well as the industry's customers and 
stockholders, owe more than they know to the engi- 
neers who design, build and maintain the instruments 
and controllers that made possible our advanced 
technology. 


We are happy to acknowledge the debt we owe 
to the instrument engineers and to the men in our 
refineries who are responsible for the careful main- 
tenance of our thousands of instruments and con- 
trollers. 


PAUL D. BARTON, Chief Engineer of the Manufacturing Depart 
ment of Sun Oil Company since March, 1947, has spent his entire 
business life in the petroleum field. He was formerly Assistant 
Chief Engineer of the Engineering Division. 


Company in 1934. 


He joined Sun Oil 


Mr. Barton was born June 27, 1895, at Marionville, Missouri, 
and was graduated from the University of Oklahoma and the 
California Institute of Technology. He is a member of Phi Beta 
Kappa as well as professional chemical and honorary engineering 
fraternities. 


Over 15 patents have been issued to Mr. Barton, including 
patents jointly with others on the original hot contact filtration 
process for the manufacture of lubricating oils. He is the author 
of the section on The Recovery and Stabilization of Gasoline from 
Refinery and Natural Gases in Science of Petroleum, published by 
the Oxford University Press (1935) and the author of the section on 


Plant Design in Perry’s Chemical Business Handbook (1954). 


He was the first president of the California Natural Gasoline 
Association. He is active in several committees of the American 
Petroleum Institute, and is a registered professional engineer. 
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the instrument industry 
. . » from where to where 





By Edward J. Albert 





President 


Thwing-Albert Instrument Company 


Philadelphia, Pennsylvania 


F BENJAMIN FRANKLIN, the father of the American 
I instrument industry were able to pay us a visit, he 
would be dumfounded with the progress made in 
instruments since his day. ) 


Taking the period from 1946 to 1951 as an outstané 
ing example of growth in the industrial instrument 
industry, a representative group of companies it 
creased their net sales from $14,643,098 to $39,146; 
145. 


The striking point is that, actually, not too many 
years ago, the only source of ready made or devel 
oped instruments was England and Germany. 


Even though early American scientists operated 
at a more leisurely pace than we do now, they soon 
became impatient with the long deliveries from for 
eign suppliers. 


From the time of placing an order in the Colonies 
for instruments from Europe until the instruments weft 
received was never less than a year, and eighteel 
months and two years were not uncommon delivery 
dates. 


Impatience with these delays made the Colonid 
inventors and scientists turn their own talents # 
making such apparatus for which they couldn't wal 
for shipment from abroad. The money value of the 
instruments produced the first few years was n@ 
much but it was the founding of an industry. 


Indeed, here is an industry that in less than two 
hundred years has grown from a few hundred dollatt 
a year production to over three and a half billiot 
(billion not million) dollars per year! To date, thé 
industry consists of more than 600 firms. 








ISA Jou 


its 

im) 
En 
an 
go 
inc 
off 


fot 
$4. 


or 
al 
ex 


pr 
12 


pr 


in: 


lin 






ican 
, he 
> in 


nent 
; in 
| 46; 


any 
>vel- 


ated 


for 





nies 
vere 


very 
nial 


s {0 
watt 





; the 


ic 





And this is only the beginning! 


While the growth of the instrument industry from 
its inception here was rapid, still a large volume was 
imported. Many of the people who settled here from 
England and Germany found it hard to believe that 
anyone except their own countrymen could make 
good instruments. The real growth of the domestic 
industry dated from World War I when we were cut 
off from our foreign sources of supply. 


From the 1909 Census of Manufactures report, sales 
for the industry were $342,000. In 1919, sales of 
$4,402,000 were reported. 


Actually, the 1940-1950 decade accounted for the 
greatest increase in the industry’s output. In 1943, 
alone, purchases from the oil and rubber industry 
exceeded the entire production of instruments in any 
previous year. A single oil refinery uses at least 
1200 instruments for the continuous control of a 
process operation. 


The growth of the next half century will be at an 
even greater rate. 


We often hear of ‘‘growth companies,’ companies 
that have a greater than average growth potential. 
We have all seen what “growth companies” have 
done in the past and can envision what they may do 
in the future. Just so with the instrument industry. 
It is a growth industry in the family of industries. It 
cuts across all industry lines. There is hardly an 
industry worthy of the name that does not need 
instruments for its success. The market for measuring 
and contro] instruments is practically without any 
limits. 


The chemical companies and the giant steel busi- 
ness, the dairies and food processing are vitally de- 
pendent on instruments. Air conditioning, another 
developing giant needs instruments for its success. 
And so it goes, power plants, cement, glass, paper, 
metallurgical operations, etc., to say nothing of 
Atomic Energy requirements. Nothing can be accom- 
plished without this ‘Master Key Industry.” 


I've mentioned why and how it started and what 
it is now, but what of the future? If I were a young 
man, would I go into the instrument business in any 
of its branches and, if so, why? Well, here is the 
way I feel about it. 


Take "Social Security’’ about which we hear so 
much these days. Political parties come and go, 
governments rise and fall, and with their fall many 
peoples of the world have found out that “social 
security’ has disappeared; fortunes have been lost, 
but there is no social security equal to a good pro- 
fession or trade. 


The instrument industry has need of men of all 
forms of education and all levels of skills. Scientists, 
mechanical, electrical, electronic, chemical, indus- 
trial engineers as well as high school and grammar 
school graduates are needed all the way from the 
designer to the instrument mechanic and the service 
man. There have never been enough trained men 
for these jobs and the shortages will become pro- 
gressively more acute as the dreamers and designers 
eep turning out more wonders. 
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The unique manufacturing problems of the instru- 
ment industry require a large highly trained super- 
visory and management staff. This particular need 
makes for a ratio of almost two indirect workers 
{including research and development personnel) to 
three production people. 


Shortage of skilled personnel will be the only cause 
if ever the instrument industry hesitates in its rapid 
advance. 


Now let's consider continuity of employment. This 
industry is fortunate in that it has no seasons. It cuts 
across all activities so it is always operating on a 
fairly even month to month production, barring wars 
which call for extraordinary efforts. 


Far from reaching a leveling off period, the industry 
is stabilizing. For an example, sales since 1929 grew 
by close to six times covering a period of 25 years 
as compared with a rate of 68 times prior to 1929. 


It also has no cycles; the nation wide curve of 
production is always up. When business in general 
is in a competitive condition, it turns to the instrument 
industry for instrumentation to cut costs and improve 
quality. Conversely, when business is in a pros- 
perous condition and filled with orders it again turns 
to instrumentation for help, this time for instruments 
to increase production in the face of a reduced and 
untrained labor force. 


The Guaranteed Annual Wage will never be a 
problem in this industry. There will always be a 
shortage of qualified men to design, produce and 
service instruments to provide ever higher wages for 
the American worker and ever lower costs for Ameri- 
can products. 


What has been accomplished in instrumentation 
so far is as nothing compared to what the future holds 
for the industry. 


We stand on the threshold of a golden era! 


EDWARD J. ALBERT, President and Treasurer, Thwing-Albert 
Instrument Company, was born in Ingham’s Mills, N. Y., and was 
graduated from the University of Toronto. After ten years in 
Canadian mining work, he became associated with the then 
Thwing Instrument Company and since has been its president. 


Mr. Albert is widely known in the industrial engineering and 
management fields. He is serving as Chairman of the ISA National 
Committee on the Instrument Industry. He is serving his second 
term as President of the Scientific Apparatus Makers Association, 
and was one of the organizers of the Delaware Valley Section of 
the Technical Association of the Pulp and Paper Industry and 
past-chairman of that group. His other professional memberships 
include American Association for the Advancement of Science, 
American Petroleum Institute, American Ordnance Association, 
American Institute of Mining and Metallurgical Engineers, Forest 
Products Research Society, Society of Experimental Stress Analysis, 
and Canadian Institute of Mining and Metallurgy. 


Mr. Albert holds the undisputed authority to speak on the 
subiect of his editorial. 
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The ORNL Reactor which controls computer, shows cable connections. 


computers at oak ridge 


By Earl W. Burdette’, 


EBSTER TELLS US that an in- 
W strument is “a tool or implement 
for measuring the value of a quantity 
under observation”. This definition 
encompasses many devices and each de- 
vice usually has its own name that 
further describes the particular class 
of instrument. The scaler, electrometer, 
potentiometer or recorder signify a 
class of instrument. Similarly, the 
computer is the name of a class of in- 
strument. 


A short historical account of com- 
puter development and an explanation 
of the four main types of computer ap- 
plications will serve to introduce this 
account of the computers that are used 
as research and development tools at 
the Oak Ridge National Laboratory. 


Development and Growth of 
Computers 

The history of computers begins with 
the ancient abacus which has been used 
efficiently and successfully from an- 
cient times until the present day. Early 
in the eighteenth century efforts were 
made by such men as Babbage of Eng- 
land and Pascal of France to develop 
machines to aid computation. The 
nineteenth century saw the develop- 
ment of the mechanical desk calculator. 
Early in the twentieth century the 
hand crank mechanical calculator was 


*Supervisory Engineer, Computer Group 

**Oak Ridge National Laboratory is operated 
by Union Carbide and Carbon Corporation for 
the Atomic Energy Commission. 





Oak Ridge National Laboratory** 


transformed into the electrically op- 
erated desk calculator. Other develop- 
ments in the computer field during the 
early twentieth century also centered 
around mechanical devices as aids to 
computation. The field began to grow 
more with the development of the 
mechanical differential analyzers and 
many other mechanical computers to 
assist in control applications. Gradu- 
ally electrical components began to 
creep into the design of computers and 
this trend was aptly demonstrated in 
the first relay computer, the Harvard 
Mark I. Later computer design incor- 
porated more vacuum tubes and other 
electronic circuitry. The Eniac was 
developed by the Moore School of the 
University of Pennsylvania and has 
been hailed as a landmark for the de- 
velopment of the electronic digital com- 
puter. Rapidly, other devices such as 
flip flops, delay lines, electrostatic stor- 
age, ferro-magnetic and ferro-electric 
storage together with hundreds of other 
circuits and devices began to push the 
computer into great prominence. 

Prolific computer application and de- 
sign caused such a large variety of com- 
puters to emerge that the term com- 
puter is not sufficiently descriptive to 
understand the major differences in 
design. Therefore, they are generally 
classified by their function, internal 
design and application. 

The function of the computer is de- 
scribed as either General Purpose or 
Special Purpose. The general purpose 





A survey of both analog 
and digital computers 


The author describes gen- 
eral purpose and special 
purpose[computers at 
ORNL 





computer is able to perform a large 
variety of mathematical operations 
and can be adapted to solve a general 
variety of problems. The special pur 
pose computer performs calculations of 
a restricted class and is used to solve | 
particular problems. The function of 
the computer also dictates whether al 
Analog type or Digital type compute 
will be employed to solve a particulat 
problem. The analog computer us@ 
continuous variables of measurement 
which are directly or indirectly fed @ 
the computer. The digital compute 
performs calculations with discret 
numbers represented by some numba 


system. 

The internal design of the compu t 
will usually employ binary arithmetit} 
decimal arithmetic or an analog ari 
metic. The binary and decimal arith 
metic applies more to the digital cé 
puter, however some analog machil 
use this type of arithmetic internally 
The flow of information in the c@ 
puter will be serial, parallel or ser 
parallel. 























The four main types of computer 
plication are: Simulators, Data Hal 
ling Computers, Scientific Computel 
and Computers for Automation. 








Simulators 





The simulator describes the opé 
tion of a process or device or a partie 
ular portion of the process or device 
It may take many forms dependell 
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upon the task to be performed. It may 
be Analog, Analog-Digital, Direct or 
Indirect or it may even be a Digital 
Computer. The real value of a simula- 
tor lies in its ability to produce desired 
data pertinent to the optimum opera- 
tion of a system. In many cases, the 
equations for the operation of a system 
can be expressed as a set of linear dif- 
ferential equations and these equations 
are readily solved by an analog com- 
puter. Non-linearities of a system may 
pe introduced by circuit techniques or 
mathematical methods. In essence, the 
simulator is an instrument that is used 
as an engineering tool or a training 
device. 


Data Handling 


Data handling equipment usually is 
considered as having the ability of 
accepting, digesting and disseminating 
large volumes of data. Here again, the 
job to be accomplished dictates the 
equipment to be used. Card Punches, 
Sorters, Duplicators, Verifiers, Print- 
ers and the computer itself can provide 
a data handling system. Data hand- 
ling equipment is more predominately 
used in the fields of accounting, in- 
surance, statistical studies and other 
business professions. 


Scientific Computer 


The scientific computer generally is 
a large scale general purpose electronic 
digital computer. This computer must 
have high speed and great accuracy. 
Many types of complicated equations 
may require solution. In general, the 
computer accepts relatively small 
amounts of data (in comparison with 
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Fig. 2. The HRE Simulator 
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Fig. 3. The special purpose digital computer constructed for NEPA 


data handling equipment), performs 
millions of mathematical operations, 
and produces relatively small amounts 
of output data. Scientific computers 
do, however, process millions of bits 
of information in the solution of a 
problem but greater speed of computa- 
tion is used and greater accuracy of 
computation is maintained. 


Automation 


Automation includes the use of the 
computer in a self-regulating system. 
The system may be of the open or 
closed loop type. The system must have 
means of measuring the variations of 
the product to produce the corrections 
necessary to control the system. Some 
of the first efforts along the automation 
line have been to control machine tools 
with computers. 


Computer Application at ORNL 


The Oak Ridge National Laboratory 
program of Research and Development 
in Nuclear Science includes the use of 
several types of computers. Simulators 
for Reactors and Reactor Control Engi- 
neering have been used successfully. A 
special purpose digital computer and a 
general purpose digital computer also 
provide valuable service to the scien- 
tists. A short description of each of 
the ORNL computers follows: 


ORNL Reactor Controls Computer’ 


Fig. 1, page 42, shows the ORNL Re- 
actor Controls Computer. It is a general 
purpose simulator used as a valuable 
tool in the engineering design of the 
control system for reactors. The simu- 
lator contains an analog-digital elec- 
tronic multiplying unit, fifteen opera- 
tional amplifiers, power supplies and 
switching and converting units. 

The operations of addition, subtrac- 
tion, differentiation and integration are 
all necessary for the solution of linear 
differential equations with constant co- 
efficients. These operations are carried 
out by means of the operational ampli- 
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fiers with appropriate feed back cir- 
cuits. Interchangeable feedback net- 
works make possible the use of the 
amplifiers in solving a large number 
of simultaneous differential equations 
of the type representing reactor power 
plant kinetics. Adjustable resistor and 
resistor-capacitor combinations allow 
analog representation of reactor and 
heat’ exchanger parameters. This rep- 
resentation can be extended over wide 
practical ranges so that the simulator 
can readily be changed to follow 
changes in reactor or heat exchanger 
design. It is relatively simple to change 
the simulator from a unit which is an 
analog of one power plant to one which 
is an analog of a considerably different 
plant. 


ORNL Reactor Simulator’ 

Fig. 2 (left) shows the front view 
of the special purpose ORNL reactor 
simulator. This simulator was built 
by synthesizing an electrical system 
which follows the same equations as 
the reactor. The basic components of 
the system are the high gain d-c ampli- 
fier, a multiplier and resistor-capacitor 
networks to form electrical analogies 
for such quantities as reactor tempera- 
ture, delayed neutrons, excess-reactiv- 
ity and steam temperature. 


Special Purpose Digital Computer*® 


Fig. 3 (above) shows the special pur- 
pose digital computer developed by J. J. 
Stone of the NEPA Project and later 
used by ORNL. The computer is an 
electronic digital machine capable of 
the solution of systems of equations 
and matrices, of order 300. It is a 
fixed decimal machine with all num- 
bers lying between —1 and +1. 
The computer was built as a broad- 
board model but found much use and 
provided much information that would 
be valuable in the construction of 
other similar special purpose digi- 
tal computers. This computer uses 
the Gauss-Seidel method of solving sim- 
ultaneous linear equations. A sequence 
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State and White House 


Conference on Education 


Public Law 530, (83rd Congress) 
passed on July 26, 1954 authorizes ap 
proportions for a conference on Edy 
cation in each of the States and po 
sessions and a White House Confe,. 
ence, all to be held before November 34, 
1955. 

Congress authorized expenditures to 
assist each State to bring together | 
prior to the White House Conferengg 
on Education, educators and other jp. | 
terested citizens to discuss educationa] ; 
problems in the State and to make 
recommendations for appropriate ae. 
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Fig. 4. ORACLE undergoing engineering checks by ORNL engineers. 


of trial solutions is obtained by succes- The Oracle consists of seven main 


























sive iterations such that the limits of units: the arithmetic unit, the electro- tion at local, state and federal levels | 
these trial solutions are the correct static memory unit, the control, input- Each State will prepare a report of its | 
solution of the equations. output unit, power supply, magnetic conference for use of the White House | 
; tape memory and the console. The Conference on Education. The proce 
Scientific Computer (Oracle)* Oracle system provides very fast speed dure will vary from State to State, buy 
Fig. 4 (above) shows the large scale of computation, tremendous storage presumably each will form a planning 
general purpose electronic digital com- capacity and excellent computational committee to direct conference prog. | 
puter used by ORNL for scientific cal- accuracy. ress by cooperative action between the : 
culations. The Oracle (Oak Ridge Au- office of the governor and that of the / 
tomatic Computer and Logical Engine) Conclusion chief State school officer. It is antic. * 
is a binary, parallel type machine with During the past five years the analog pated that the conference committee in | 
words of 40 bits each. It uses a one and digital computers have been de- each State will be composed of lay citi | 
address code with each 40 bit word veloped to such an extent that they are zen and educational interest with more 
containing two 20 bit instructions. A now considered reliable and efficient laymen than professional educators. 
fixed binary point is used and a com- instruments. Many scientific and busi- The White House Conference, scheé- 
plemented representation of negative ness programs are using computers uled for the late Fall of 1955, will be 
numbers is used with —1 permissible with great success with a resultant planned and conducted by a committee 
and +1 not representable. Multiplica- effect of fulfilling their objectives of citizens responsible through the 
tion is accomplished in 41 steps by quicker, more efficiently and more eco- Secretary of the Department of Health, | 
successive addition, and division is nomically. Education and Welfare to the Pres 
accomplished in 41 steps by successive REFERENCES ; dent. Neil McElroy, President of Proe 
subtraction. The Oracle order code i. womne, 2 oo, Se ee ter and Gamble has accepted the Pres 
has five basic arithmetic orders with Computer,” ORNL-1632. dent’s invitation to serve as chairman | 
eight types of add orders, two multi- 2. es eS, See eee of the committee for the White House : 
ply orders, four divide orders, eight struments, 51:8:760-763 (August, 1950) Conference. Clint Pace is Director 
right shifts and eight left shifts. There © den’ ton a. with executive offices in the Health, 
are six basic non-arithmetic orders 3. Stone, J.J. ee Purpose Digital Com- Education and Welfare’ Building 4 
ee , §«6 tee, Be, “checetsin ot tee §=— Seth, Washington 36, D. C. ) 
, racle,” ANL-5181, Argonne National These Conferences present an excel 
tape orders and thirty-three transfer Laboratory Proceedings of a Symposium , : 
a tiiieniaablie anita on Large Scale Digital Computing Ma- lent opportunity for those interested in ) 
2 chines, p. 194-201. education problems and the needs of 
‘oak our schools to make their views known 
in their own State. Preliminary doce 
Meet the Author aa ments released by the committee for 
EARL W. BURDETTE was born in Virginia in 1922 and attended the White House Conference on Em 
Virginia Polytechnic Institute for three years as a chemical engineering tion list the following conditions af: 
major. In 1942, he transferrec to the U. S. Naval Academy and graduated fecting American education vee § 
in 1945 with a B.S. in Science and was commissioned as ensign, USN. pom - the nese fer apecding ace \ 
He attended post graduate school for submarine ~ to provide adequate education and for 
officers at New London, Connecticut, and served Coerene eryurven = Ge chorea F 
aboard submarines USS Picuda and USS Clama- and quality of education: f 
gore, as communications, electronics, and assistant 1. The rapidly increasing number @ 
gunnery officer. children to be educated. 
In 1947 Mr. Burdette was employed by Oak 2. The inadequate number of schodl 
Ridge National Laboratory as Instrument Engineer buildings. : 
and served as Development and Maintenance Engi- 3. Increasing shortages of prepared a 
neer for Chemical and Biological Instrumentation teachers. a 
for three years. 4. Our waste of manpower : 
On loan to Argonne National Laboratory as 4 ; ’ P t 
Development Engineer he was in charge of the Oak 5. The increasing importance @ $ 
Ridge National Laboratory engineering group co- United States security of trained per 8 
operating with the Argonne Computer Group in sonnel and technological superiority te 
design and construction of the ORACLE*, (from Earl W. Burdette rather than numbers of population. m 
1950 to 1953). Mr. Burdette is now Supervisory | *] 
Engineer of the Computer Group at ORNL. He is co-author of a publi- ; ; 5 Oita th ol ( 
cation on Recording Manometer for Biological Measurements and is | Neen ee te te, 1215-56, lsoned So OL 
author of papers on the design and construction of the ORACLE. Engineering Manpower Commission of Br 
*Oak Ridge Automatic Computer and Logical Engine. Ce st ant beetine th Pi A 
ee tS ae mission, 1530 P St., N.W., Washington 5, D. © E: 
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adequate safety interlock and 


alarm systems for chemical processes 


Abstract: The paper defines an adequate 
system of safety interlocks and alarms for 
chemical processes. It then describes compon- 
ents and their operation in an integrated as- 
sembly, conforming to the definitions. Three 
process descriptions carry the instrumentation 
from a simple batch process to a continuous 
flow, automatically controlled operation. Some 
conclusions are reached concerning the econ- 
omic limitations to the extent of these systems. 


N adequate system of safety inter- 

locks and operating alarms implies 
the fulfillment of three principal con- 
ditions. First, all critical points of 
operation must be protected by both 
interlocking shutdown controls and 
alarms. Second, it must be possible to 
field test the alarms without a process 
shutdown. Third, both safety inter- 
locks and alarms must be fail safe; 
that is, in case of a component break- 
down, failure must cause shutdown 
and alarm. 


Three general processes with safety 
controls and alarms are considered in 
this paper. The first, a simple batch 
mixing operation with few controls, 
illustrates the basic elements of both 
alarms and interlocks. The second, a 
triple effect evaporation gives a more 
complex control picture and demon- 
strates the versatility of the individual 
components used in the batch process. 
The third, a rectifying column oper- 
ated by completely automatic control 
is typical of the average, highly in- 
strumented chemical process and pro- 
vides a summarization of the compon- 
ents and methods used in attaining 
adequate safety interlocks and alarms 
for all processes. 


BATCH PROCESS 


Fig. 1 shows a batch process where 
ingredients A, B and C are measured 
in tanks 1; 2 and 2; Tank / is emptied 
into the master tank (“reactor”) by 
the operator. Contents of tanks 2 and 
$ are added in succession at a rate 
slow enough to maintain the desired 
temperature in the reactor. Since the 
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Fig. 1. Batch Process 


reaction is exothermic, cooling coils 
are used to hold the temperature down. 
Temperature control of the cooling 
water is the only automatic control of 
the process. 


Reactor Temperature Critical 

A study of the operation shows 
that two critical points of danger exist 
which should be guarded by interlocks. 
The first is high reactor temperature. 
The second is the release of raw com- 
ponents A, B or C directly into the 
product output line. These two danger 
points are guarded by one air-to-open 
diaphragm valve (AV) on the inlet 
line to the reactor. 

A high temperature indication 
transmitted to PC, an on-off pressure 
controller (see Fig. 2) causes PC to 
bleed the air from the diaphragm of 
the control valve. This closes the valve 
and stops the addition of more chemi- 
cal until the temperature abnormality 
is corrected. If desired, the pressure 
controller may be equipped with a 
manual reset, necessitating action by 
the operator to restart the process 
once shutdown has occurred. 


Safety Control of Reactor Inlet 

The second critical point is con- 
trolled by solenoid valve SV. This is a 
three-way valve with valve air con- 


nected to the common port. When de- 
energized, the valve air vents, closing 
valve AV, thus preventing the further 
addition of chemical to the reactor. 
When energized, SV connects the air 
supply to AV through a restriction 
which permits PC to bleed the valve 
air. 

SV is operated by a spare contact 
in the Starter relay of the product 
pump motor. When the pump is run- 
ning, the contact is open thus de- 
energizing SV and preventing raw 
chemicals A, B, or C from entering 
the reactor. When the product pump 
is stopped, SV again energizes, allow- 
ing normal operation. 

Fail safe action is provided by this 
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Fig. 2. On-Off Pressure Controller 
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set-up in that air failure shuts AV. 
An electrical failure, de-energizing SV, 
shuts AV. Failure of the temperature 
likewise shuts AV. 


Alarms to Show Process 
Abnormalities 


Four process points require alarms 
to indicate abnormalities. They are 
shown by blocks marked PS in Fig. 1. 
These represent pressure’ switch 
alarms, as shown in Fig. 3, and are 
used throughout this paper in the 
same manner. 

The level transmitters (LI) on tanks 
1, 2, and 3 operate their respective 
pressure switches to give an alarm at 
high level. The temperature transmit- 
ter (TI) on the reactor causes its alarm 
to indicate a dangerously high tem- 
perature. 





ALARM LIGHT 








Fig. 3. Pressure Switch Alarm 


Fig. 3 is the operating diaphragm 
of a typical pressure switch alarm. 
At normal operating conditions the 
pressure switch contact is closed. This 
causes relay R1 to energize, opening 
both its contacts. The alarm light is 
out, and no power is supplied to relay, 
R2. If an alarm condition occurs, the 
pressure switch contact opens. This 
de-energizes relay, R1, closing both 
its contacts. The alarm light goes on 
and the horn operates through the 
normally closed contact or de-ener- 
gized relay, R2. 

To silence the horn, the operator 
touches the horn acknowledge button 
which energizes relay, R2. The norm- 
ally open contact in parallel with the 
horn acknowledge button holds R2 en- 
ergized until Ri de-energizes. This 
occurs only when the alarm situation 
is corrected and the pressure switch 
contact opens. 

Fail safe action is insured by the 
fact that the de-energized position of 
either relay is the alarm condition. A 
relay failure or open circuit causes 
an alarm. 


Forms of Available Pressure Switches 


Several commercial alarms which 
will act in this fashion are available 
both for panel board mounting or for 
separate cabinets. In addition, they 
offer plug-in relay units, back-lighted 
alarm nameplates, and other features. 
For example, lock-in units are avail- 
able where an alarm stays in alarm 
condition, once actuated, until the oper- 
ator resets it even though the abnorm- 
ality is corrected. Also, units are avail- 
able whereby, if several points alarm 
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together, the operator can tell by 
special features which was the first 
abnormality. 

The pressure switch connects to the 
instrument air line through a tee and 
a valve (Fig. 3). In operation, the tee 
is plugged. To test a pressure switch 
alarm in the field, it is only necessary 
to close the valve, unplug the tee, and 
insert a test air line with a regulator 
and gage. 

Therefore, Fig. 1 illustrates a com- 
bination of interlocks and alarms 
which fulfills the three conditions for 
an adequate safety interlock and 
alarm system; that is, covering all 
points, field test of alarms without 
shutdown, and fail safe operation. 


TRIPLE EFFECT 
EVAPORATOR 


Fig. 4 is a schematic drawing of a 
triple effect evaporator, operating on 
12 psig steam to number / effect with 
the vapor from number ? going to a 
barometric condenser to maintain a 
vacuum. The feed enters number 3? ef- 
fect and, being highly viscous, is trans- 
ferred by a pump to each succeeding 
effect. The instruments with which we 
are concerned consist of steam, feed, 
level, and vacuum controllers. 

The steam is controlled by an in- 
strument (DI) measuring product 
density on the outlet of number / effect 
pump. The feed is controlled at the 
desired rate by the operator’s setting 
the set point on the feed valve con- 
troller. Level in each effect is con- 
trolled by level controllers operating 
air valves on the outlets of their re- 
spective pumps. The vacuum is con- 
trolled by an air bleed into number ? 
effect to maintain the desired temper- 
ature differential across the process. 


Three Safety Interlocks 


Safety interlocks are necessary (1) 
to cut off the feed should the steam 
shut down; (2) to cut off the steam if 
the vacuum is lost; and (3) to cut off 
steam if the level in any effect drops 
below a dangerous point. 

To accomplish the first of these, a 
restriction is placed between the feed 
controller and its valve. A pressure 
controller (PC, Fig. 2) operated by 
the transmitted air from the steam 
flow meter bleeds the air from the feed 
valve, if the steam flow goes too low. 
The restriction, as in the batch process, 
prevents the feed controller from over- 
coming the pressure controller. 

Transmitted air from the vacuum 
meter (VJ) operates a pressure con- 
troller which is connected between the 
steam controller and its valve. Again 
aided by a restriction in the valve air 
line, the pressure controller, in event 
of low vacuum, bleeds the air from 
the steam valve. The steam valve, be- 
ing air-to-open, cuts off the process 
steam. 

Shutdown of steam by low level in 
any effect is accomplished by use of 
two pneumatic relays (Ri and R2) 
which are connected to transmit the 
lower of two pressures received. Thus, 





the level controllers on effects 1 andg” 


transmit air to relay R1. The trang. 
mission from relay R1 and the leyg 
controller on effect 3 go to relay Re. 
The result from relay R2 then is the 
transmitted air corresponding to the 
lowest level in the three effects, and it 
is used to operate a pressure cop. 
troller which bleeds the air from the 
controlled output of the density cop. 
troller (DI and C). Since this output 





air regulates the set point of the | 
steam controller, bleeding the line cuts | 


off the steam. 


Fail Safe and Alarm Points 

Fail safe action is provided by the 
pressure controllers which act to shut 
down the process on decreasing pres- 
sure. Any failure of steam transmit- 
ter, vacuum transmitter, level control- 


ler, or instrument air therefore gives | 


a safe shutdown. Manual reset is used 
on the two pressure controllers to pre 
vent steam surging into the evapora- 
tor, if the unsafe condition corrects 
itself. 


In this system, alarms are used at | 


each point where a safety interlock 
operates, plus one additional. In Fig, 
4, the blocks marked PS show pressure 
switch alarms as described in Fig, 3 
and in the batch process description, 
Low level in each effect, low steam, 
low vacuum, and high temperature in 
the barometric condenser al! cause 
alarms to operate. The condenser tem- 
perature alarm gives advance notice 
of vacuum trouble. This may enable 
the operator to prevent a shutdown. 

The triple effect evaporator, fulfill 
ing the condition for an adequate sys 
tem of safety interlocks and alarms, 
is a well integrated and instrumented 
continuous flow process. Although 
many more controls would be neces 
sary to regulate an actual evaporator, 
only those necessary for protection of 
equipment and personnel are described 
here. 


RECTIFYING COLUMN 


Fig. 5 shows a rectifying columm 
operated under completely automati¢ 
control. When the feed and concentra 
tion are set by the operator, all the 
remaining operating factors are if 
strument controlled. 


Operating Instrumentation 


The feed flow transmitted air sets 
the steam controller and one factor of 
the pneumatically variable ratio coh 
troller (RC). The vapor pressure com 
troller (VJ and C) has an output pro 
portional to concentration in the cok 
umn and sets the ratio between feed 
and product. The output of the ratid 
controller then varies the product by 
controlling condenser water flow. 

All vapors condensed in the conden® 
er are drawn off as product. Dephleg 
mator condensate returns to the cok 
umn as reflux. The level in the colum# 
is regulated by a level controllet 
(LIC). This description covers the 
operating instrumentation of the col 
umn. 
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High Temperature Limit 


Analysis of the column instrument- 
ation gives the required safety inter- 
locks which are shown in Fig. 5. Basic- 
ally, high temperature in the con- 
denser must cut off steam. Also, the 
bottoms valve must be closed to pre- 
vent distillate from mixing with bot- 
toms. 

The temperature transmitter on the 
condenser transmits to two pressure 
controllers (PC). High temperature 
actuates both of them. One is con- 
nected to the steam valve air line 
with a restriction, as described in the 
previous processes, to bleed the line 
when actuated. This closes the air-to- 
open the steam valve. 

The second pressure controller con- 
nects to the bottoms valve air line, 
again with a restriction. High tem- 
perature causes PC to bleed the air 
from this air-to-open valve closing off 
bottoms flow. When steam flow is 
stopped, the transmitted air from the 
steam flow meter actuates the three- 
way, snap-acting valve in the bottoms 
valve air line. This ection blocks off 
the level controller and bleeds the 
valve air line, thereby closing the 
valve. 

A pressure controller is used _ to 
close the bottoms valve rather than 
allowing it to be closed by the steam 
shutdown interlock because it provides 
quicker action in case of condenser 
water failure. 

A question may be asked concerning 
the connection of the pressure con- 
troller which closes the steam valve. 
It is shown in Fig. 5 connected to the 
transmitted air from the feed flow 
meter with a restriction to help it 
bleed air from the set point of the 
steam controller. The reason for this 
set-up is the restriction required to 
prevent the controller from overcom- 
ing the pressure controller. In the set 
point line, the restriction will have 
little effect on steam flow compared to 
its effect in the valve air line. How- 
ever, either method of connection is 
feasible. 


Fail Safe Action and Alarms 


Since both the steam valve and bot- 
toms valve, both pressure controllers, 
the steam controller, and the level 
controller all act to shut down the 
column on decreasing pressure, fail 
safe action is assured. 

To provide the alarms necessary to 
notify the operator of danger requires 
five pressure switch alarms (Fig. 3). 
As shown in Fig. 5 by blocks marked 
PS, they operate on low steam flow, 
high level, high condenser temperature, 
high product flow, and low concentra- 
tion, The justification for these alarms 
is to give the operator a chance to 
correct the conditions leadirg to a 
shutdown before it occurs. For exam- 
ple, if the condenser water starts to 
decrease, the temperature in the de- 
Phlegmator will rise. More distillate 
will condense in the condenser and the 
Product will increase. Low concentra- 
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tion and high level both provide an 
indication of steam failure, thus act- 
ing as a cross-check on the low steam 
flow alarm. 

Thus, Fig. 5 shows a completely 
instrumented process operating with a 






COOLANT 
PRODUCT 











VENT 





BOTTOMS 

TI- TEMPERATURE TRANSMITTER 
PS- PRESSURE SWITCH ALARM 
FI-FLOW TRANSMITTER 
SV-— THREE WAY SNAP ACTING VALVE 
VI- VAPOR PRESSURE TRANSMITTER 
C -CONTROLLER 
LIC- LEVEL INDICATOR CONTROLLER | 
RC-PNEUMATICALLY VARIABLE 

RATIO CONTROLLER 








Fig. 5. Rectifying Column 


minimum of attention. However, by 
use of an adequate safety interlock 
and alarm system integrated with the 
operational instruments, it is certain 
that the operator will be notified of 
danger and that complete safe shut- 
down will be insured if his action does 
not correct the dangerous condition. 


CONCLUSIONS 


Economical consideration alone jus- 
tifies the cost of installation of such 
systems. An operator can handle a 
larger system safely. Insurance rates 
may be decreased. More important is 
the prevention of loss of product, 
equipment, and personnel sometimes 
caused by faulty operation. For ex- 
ample, the distillate lost from a col- 
umn in one condenser water failure 
could pay the cost of an alarm inter- 
lock system. 

In addition, although they are not 
covered in this paper, operational 
alarms and interlocks used to facili- 
tate processing may work in with 
safety alarms and interiocks so as to 
decrease the individual costs of both. 

In conclusion, it may be stated that 
in the experience of the author, such 
systems, where installed, have proved 
valuable. Usually, if placed on one 
process in a plant, the results are so 
beneficial that the entire plant is 
eventually so equipped. 





A 1,200,000-watt, very-low-frequency 
radio transmitter, the largest ever 
built, went into operation recently at 
Jim Creek Valley, Washington. This 
transmitter will enable the United 
States Navy to contact all of its naval 
units on the land, in the air, and on 
and under the surface of the seas.— 
Aruba Section Bulletin. 
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a quick response 


variable flow control device 


Abstract: Theory and design data are de- 


veloped for a new flow control principle, 
wherein a disc moves within a profiled throat 
section such that the annular area is inversely 
proportional to the pressure drop across the 
disc. The disc motion is resisted by a nonlinear 
spring on an adjustable support, where shifting 
of the support allows an infinitely variable ad- 
justment of discharge over the design range. 


ane control device, consisting 
essentially of a disc moving axi- 
ally within a profiled throat section, 
resisted by a nonlinear spring, is pre- 
sented. A unique relationship is estab- 
lished between the thoat profile and 
the resistance law of the spring, such 
that an infinitely variable flow con- 
troller, without inherent error, results. 
Fig. 1 shows one form of the device. 
Increased head drop across the disc 
displaces it downstream such that the 
annular area reduces inversely as the 
square root of the head, thereby hold- 
ing the discharge constant. By dis- 
placing the spring support axially the 
discharge is varied. 
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Fig. 1. Flow Control. 





The general theory is developed 
first, resulting in equations for the 
annular area and for the spring law. 
The actual throat profile equation is 
then developed, and design data for 
the device determined. Its lirnitations 
are worked out and the effects of vis- 
cosity, change in discharge coefficient, 
and hysteresis are discussed. 


*Consultant, The Dole Valve Co., 1933 W. 
Carroll Avenue, Chicago; Professor of Hy- 
draulics, Civil Engineering Dept., University of 
Michigan, Ann Arbor, Michigan. 


Presented at the Instrument Society of 
America’s First International Congress and 
Exposition, Philadelphia, Pa., Sept. 13-24, 1954. 
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By V. L. STREETER* 


Theory of the Flow Controller 

With reference to Fig. 2, the posi- 
tion of the disc within the throat is 
given by x’. The setting of the spring 
support is given by z, conveniently 
measured from a fixed line a distance 
l’ from the minimum throat section. 
The distance l’ is also the length of 
the stem supporting the disc, as 
shown. 

The particular spring configuration 
shown is that of four restrained-tip 
cantilever leaf springs with profiled 
backing. The backing tends to shorten 
the spring as it is loaded, thereby 
stiffening it. The amount of compres- 
sion of the spring assembly depends 
upon the dimension, y. 

From the geometry of Fig. 2, 

x’ —=y+2 

(1) 
The product of discharge coefficient, 
Cp, and annular area, A, is some un- 
known function of x’, say X(x’), i.e. 

CrpA = X(2x’) 

(2) 
The spring position, y, is some un- 
known function, Y, of the head, A, 
acting across the disc, 

h=Y (y) 

(3) 
For the flow to be completely compen- 
sated for head change, the discharge, 
Q, must be a function, Z, of z, the set- 
ting of the spring support, thus 

Q/V (29) = Z (2) 

(4) 
where the constant, \/(2g), with g 
the acceleration due to gravity, is con- 
veniently included in the equation. 

The general discharge equation, 
when velocity of approach is neg- 
lected, is 

Q = CsA V (2gh) 
(5) 


ey | 

















Fig. 2. Relations Among “x’,” “‘y,” and “‘z.” 





Substituting Eqs. (2), (3), and (4) 
into Eq. (5), 
Z=—=XyY*"" 
(6) 





yields a condition that must be ful. | 


filled by the unknown functions. Tak. 

ing the natural logarithm (In) of Eq, 

(6), and comparing with Eq. (1), 
InZ=nX+ %lnY 


(7) | 


it is obvious that Eq. (6) is satisfied 
by 


Bz Bix’ -2By 
Z=—ae ,X=—ase _ iy = ast 
; (8) 
subject to 
a= a;Vaz 
(9) 
and 
So: = Be 
(10) 


To find the coefficients and expo- 


nents, the spring relationships, Eqs, | 


(3) and (8), yield 
h = aexp(-2B.y) 
When h = ho, the minimum control 
head, let the distance, y, between 
spring leaves at center be Y», and 
when h = hoH, the maximum design 
head, let y = 0. The quantity H is 
the ratio of maximum to minimum 
head. Then ae = h.H and fs; = InH/ 
2Y., and 
h = h.H exp[—(y1n H)/Y_) 
(11) 
Now, using Eqs. (4) and (8), with 
the value of 8 = 2, 

Q/\/(2g) = a exp[(zlnH) /(2Y,)] 
The minimum controlled discharge 
Qmin is given by the maximum head, 
h.H, acting with the minimum area, 
i.e., the annular area between mini- 
mum throat diameter and disc. This 
occurs for «’ = 0, y = 0, and there 
fore z = 0, hence 

a= Qmin/V (29) 
and the discharge relationship be 
comes 


Q = Qmin exp[(z ln H)/(2Y.)] 
(12) 


Using Eqs. (2) and (8), with value 
8 = fp, inserted, 
CoA = aexp[(x'InH)/(2Y.)] 


Now CoA = (CrA) min for xe’ => 0, 
hence 
CnA = (CoA) minexp[ (x'InH) / (2Y,)] 


(13) 


where a, =(CpA)min. To prove Eq 
(9) is satisfied, substitutions yield 
Qmin/V (29) — (CoA) min) (oH) 
(14) 


ISA Journal 


~ 








an 


Fe 





a 


6) 
ul. | 
uk. | 


Sq, | 


24. 


trol 
een 
and + 
sign 
1 is 
ium 
nH! 


11) 
with 


)] 

arge 
ead, 
rea, 
nini- 
This 
ere 


J 
(12) 
ralue 


Y,)] 
(18) 


ld 
1) 
(14) 








pnd 














4 























letataven 


Fig. 3. Notation for Throat Profile Deter- 
mination. 


which is the equation for minimum 
control discharge. 

Equation (11) is the head displace- 
ment relation that the spring must 
follow, and Eq. (13) yields the annu- 
lar area required as a function of 2’. 
Equation (12) yields the discharge as 
a function of position z af the spring 
backing. Hence the existence of the 
functional relationships for a flow 
controller without inherent error has 
been established. The equation of the 
throat profile is next developed. 


Equation for Throat Profile 

By assuming the discharge coeffi- 
cient is constant in Eq. (13), the 
throat profile equations can be de- 
veloped. When experiment yields the 
variation of Cp with 2’, the throat 
profile may be recomputed. The re- 
duced equation is 

(15) 
where A nin is given by 

Auw = #(7"* - 77) 

(16) 
with r’ the minimum throat radius 
and 7, the disc radius. With fins of 
total thickness b’ to guide the disc, 
Fig. 3, the minimum area is given by 

Amin = w(r"-7e) -B' (1 - 1) 
° (17) 
The area, A, for any ~’, is given by 
Pappus Theorem, 
A = 2r(r + Vet) 8 - b's 

(18) 
where t and s are as shown in Fig. 3. 
Writing s in the form 

s = [(2’-x)* -+ ¢]’” 

(19) 
and inserting in Eq. (18) 

A = 2nr[ro + Yet-(b'/2r)] X 
[(a'-x)* +t)” 
(20) 
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Combining with Eq. (15) 


(7’-1r0) exp (#'Inl7/2Y,) = 
2ro + t-b'/w 





[ (ar’—a)* + t*)’” 


(21) 


For any «’, an equation in « and t 
results that satisfies Eq. (15). This 
equation changes, however, as 2’ 
changes. The envelope of the family 
of curves, however, yields a continu- 
ous profile that satisfies Eqs. (15) and 
(21). Taking the partial derivative 
of Eq. (21) with respect to x’, then 
dividing the resulting equation into 
Eq. (21) yields 


rn + r-b'/r 


’ 





2Y, (x'-~)? + 
InH wv’ -2 
(22) 
Solving for x’ 
we’ - a+ Y.¥'’/InH 
(23) 


where 
Wwi1- 


t InFI ie hace 
J— = 
Y. | 
and the minus sign has been taken 
before the radical so that «’ — «x be- 
comes small as t decreases. Eliminat- 
ing «’ in Eqs. (21) and (23) yields 
the equation of the envelope, 


2Y, 





x 





s$= 


InH 
(2r,+t-b'/r)Yoev/2 





In — wy | 
LL (r’'+r-b'/3) (7-1) nH J 
(24) 

which is the throat profile, in terms 
of x and t. Since r = ~» + t, the 
cylindrical coordinates (x, r) are eas- 
ily obtained. 

There is a limitation to the value 
of t, given by setting the discriminant 
of Eq. (23) equal to zero, 


tn = Y./InH 
(25) 
The envelope solution breaks down for 


larger values of t. The corresponding 
maximum values of Xmez and 2’ maz are 








2Y, 
Lmaz — x 
InH 
E 2tm (To + Vetm-%eb'/e)V2 11 
n —_ 
(r'-10) (7 + 1r-b'/ 4) 3 | 


(26) 
and 
2’ mes = Lmoe + a= 
2Y, , 2tm(1%o+ % tm-14b'/3)\/2 
n 
InH (7’-10) (7 + 7.-b’/m) 
(27) 








Discharge and Head 
Range Limitations 

The minimum value of z is zero for 
control over the whole head range hy 
to hH, and the maximum value of z 
is 2’maz — Yo, as the dise position can- 
not exceed maz. The maximum con- 
trolled discharge is then obtained by 
substituting 2’maz — Yo for z in Eq. 
(12), using Eqs. (14) and (27), con- 
sidering Cp constant. 


Q maz = Co(2gh)*” (2rvV/2) (Yo/InH) X 
[7 + %Y./InH — %b'/r] 

(28) 
The spring travel Y, and the radius 
of disc 7 may be selected to give the 
required maximum discharge for pre- 
selected minimum head h, and head 
ratio H. The minimum discharge is 
determined by selection of minimum 
throat radius, 7’, for given disc radius 
and maximum head, AH. 

By moving the spring support to 
positions where z is less than zero, 
control is given over the partial pres- 
sure range where y>|z|, which main- 
tains the disc within the throat. The 
discharge is given by Eqs. (12) and 
(14) 

Q=— (CvA) min(2ghH)™ Xx 
exp(zlnH/2Y,), 
(—Y<s=0) 

(29) 
The “threshold” head range is, from 
Eqs. (1) and (11) for x’ = 0 
h = hHexp(z1nH/Y,), 
(= Y,=2= 0) 
(30) 
Eliminating z in the last two equa- 
tions, 
QgQ= (CypA) min’ (2gh) 
(31) 
yields the lower limiting line, Fig. 4, 
for flow control. 

Similarly the setting z may be 
larger than 2'’mez — Y. for the partial 
head ranges where 


y 2: zx’ maz — 2 
The head corresponding to the thresh- 
old values of y, i.e., where x’ = 2’ maz, 


from Eq. (11) 
h = h.Hexp[—(2' mez) nH/Y,) 

(32) 

Eliminating z in this equation and 

Eqs. (12) and (14), 

Q= (CnA) min(2gh) “exp (x mazlnH / Yo) 
(33) 

This upper extension of the discharge 

range is shown in Fig. 4. 
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Fig. 4.. Extensions of Flow Range. 











Discussion of Factors 
Affecting Accuracy 


Viscous effects should be very small 
with this device as the only high veloc- 
ity is between the sharp-edged disc 
and the throat. 


The change of discharge coefficient 
as a function of geometry of opening 
(x’'), once it is determined experimen- 
tally, can be corrected by adjustment 
of the throat profile. 


Dynamic effects due to high flow 
along the disc are small as the area 
opening is very small compared with 
the disc area. By adoption of greater 
dise areas this effect could be further 
minimized. 

Hysteresis effects would apply to 
the spring action only, and with metal 
springs should be extremely small. 


Nonlinear Spring Design 


The spring form is shown in Figs. 
1 and 2, and consists of four re- 
strained-tip cantilever springs, ini- 
tially flat, and caused to press against 
a backing such that the stiffness is 
increased according to Eq. (11). The 
minimum design force, F., on the 
spring is 
r= mre yho 
where 7 is the specific weight of fluid. 
As the force, F, increases linearly 
with the head, Eq. (11) may be writ- 
ten 
y = (Y./InH)\n(F.H/F) 
(34) 


The deflection, 5, of one leaf of the 
spring from the position of minimum 
force, %F., acting on the one spring is 


= %(Y.—y) = 
1% (Y./InH)1\n(2F/F,) 
(35) 


For the minimum design load, %*%F», 
on the single spring, the spring is 
cantilevered from its full length, J, 
with the backing touching only at 
x, = 0, Fig. 5. With no load on the 
spring it will be displaced from the 
8 = 0 position a distance — F,I'/24 EI 
where E is the modulus of elasticity 
and J the section moment of inertia 
about the neutra! axis. 


Following the methods developed by 
Clurman’ a differential equation of the 
backing profile is developed, based on 
beam deflection theory. Considering a 
point (2, ys) on the backing profile 
as the last contact between spring 
and backing for a given load, F’, the 
deflection from no load position is 
given by 

Y, 2F Fl’ 


In + 
2inH F, 24 EI 


dys dyo 
= % (l-a.)*’—— + % (l-a.) ——_+ yo 
da, 


Lo 
(36) 


The right hand side results from con- 
sideration of restrained tip deflection 
of a cantilever leaf. The forces F, F. 
must be expressed in terms of the 
stiffness of the spring as follows: 
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Fig. 5. Single Spring with Restrained Tip. 





F = %F.exp(25lnA/Y,) 
and 
dF F.lnH 
—— exp (251nH/Y>) 


dé Y, 

(37) 
which is the stiffness of the spring. 
For 5 = 0, its stiffness, K,, is 

dF | FinH 12EI 


} 
, 








ds |s=0 | - PB 

(38) 
As the stiffness of a beam varies in- 
versely as the cube of its length 

dF F.lnH 
= exp (25lnH/Y.) 
dé Y, 
L 





Ky 





(leat)! 
| (39) 
Solving for 5, using Eq. (38) 


2lnH 


Y, dF 
( F.lnH dé ) 
SY, l 


= In 
2lnH l-x.o 


Also from Eq. (38) 
Fl’ Y, 


24,EI 2inH 
Substituting from the last two equa- 
tions into Eq. (36) 


i= In 

















(40) 














sY, l Y, 
In at 3 
2lnH l-2o 2lnH 
d*yo dyo 
Y% (l-x0)* + % (l-a.) ——-+ 
xo dx 


(41) 
Inserting the dimensionless quantities 
9 = (Yo! Yo),é = (z,/1), 
2 


n dn 
(1-€)* —— + 4(1-) ——+ 6n= 
dé? dé 


3 9 
— — In (1-€) 
InH InH 





(42) 
To convert to a linear equation with 
constant coefficients, let 





dn -¢ dy 
¢= In (1-4), ——- = —-e —, 
d dg 
d*n -f x 
de 


da?’ dt 
which reduces Eq. (42) to 
d'n dn 8 
— 5 —— + 6y = —— (1-33) 
InH 


‘ae od 
(43) 





The solution to this equation, for the 
initial conditions 
A n = 0,¢ = O, (dy/dt) = O 
is 
oe ee 3 
7» lnH = —e 
4 


-—_— -— 


os 4 


Substituting back for é, 
n = %(InH)“ xX 
{(1—t)* — 2ln(1—£)—1] 


(44) 





This is the dimensionless equation for | 
spring backing profile. From Eq. (40), | 
for 8 = Y./2, the maximum value of 
tis 
S, = 1— H-“ 
The cross-section of the leaf must | 
satisfy Eq. (38). ' 
Stress analysis of the spring shows | 
that the maximum moment occurs at | 
the end away from the backing. The 
moment here is determined for the | 
load %F between %F, and %%HfF, 
when the last contact point on the 
backing is (x, yo), using the principle 
of superposition for the two cases 
shown in Fig. 6. Referring to Fig. 1, 
the tip is given an angular deflection, 
relative to the tangent dy./dao, of 
dyo M (l-x,) P (l-a-)* 
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Fig. 6. Angular Deflection of Free-Tip Canti- 
lever. 
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Fig. 7. Relations for Partial Loading. 


Obtaining dy./dx, from Eq. (45) and 
solving for M, using 
P = %F,I'/(l—2x,)' 





yields, 
8 — 1 


The maximum value of M occurs for 
& = ém. Using Eq. (46) 

Maes = %F1(3H""-1) 

48) 
The maximum fibre stress, Sm, is give 
by 
n= %t.M maz/I = 
% F'.l(3H*"* — 1) /(bt,") 


where t, is the leaf thickness and } 
its width. Equation (49), plus E@ 
(38) permit the thickness and width 
to be expressed in terms of S,, and} 


The Design of Nonlinear Leaf Springs,” 
by S. P. Clurman, Transactions, Ameriest 
Society of Mechanical Engineers, February 
1951, pp. 155-161. 
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4 
t,/=—(Sm/EY.) (3H"*-1)~“InH 
3 
(50) 
27 
dF? = =, (Fy /S8m*) (EY,)* x 


64 
(3H**-1)*(InH)~* 
(51) 
According to Clurman the spring will 
be somewhat stiffer than required and 
the backing will have to be slightly 


reduced. 


Conclusions 

The existence of a new principle 
for an infinitely variable flow control- 
ler without inherent error has been 
proved, and design data developed. Its 
limitations have been studied and its 
accuracy discussed. It should have a 
wide range of applications where a 
quick-response in-line controller is 


needed. 
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APPENDIX: NOTATION 
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area of opening between disc 

and throat 

width of leaf spring 

total thickness of guide fins 

discharge coefficient 

modulus of elasticity 

pressure force on disc 

minimum design force on disc 

acceleration due to gravity 

ratio of maximum head to 

minimum head 

head drop across disc 

minimum design head loss 

across disc 

= moment of inertia of spring 
section about neutral axis 

stiffness of spring of lengthi 


length of spring for load F,/2 
length of disc support shaft 
natural logarithm 

moment 

force 

discharge 

radial coordinate of throat 
minimum throat radius 

Yo = dise radius 
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Sm maximum fibre stress 

distance from disc to throat 

radial distance r — rp 

thickness of spring 

function of x’ 

axial coordinate of throat 

profile 

position of disc in throat 

coordinate of spring backing 

dimensionless length 2,/l 

function of y 

position of spring for h = he 

position of spring 

coordinate of spring backing 

dimensionless length y./Yo 

function of z 

position of spring support 

dimensionless variable of in- 

tegration 

constant 

constant 

specific weight of fluid 

= deflection of single spring 
from minimum design head 
position 

@ = angular deflection of end of 

spring 
v = defined after Eq. (23) 
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subharmonic crystal oscillator at NBS 


A subharmonic crystal oscillator cir- 
cuit recently constructed at the Na- 
tional Bureau of Standards combines 
simplicity with versatility. The circuit 
requires only a single triode tube in a 
blocking oscillator circuit, coupled to 
a quartz crystal. Each output pulse 
of the oscillator “shock excites” the 
crystal, and the voltage generated by 
the crystal as it continues to vibrate 
or “ring” synchronizes the oscillator 
at a sub-multiple of the crystal fre- 
quency. With some crystals the circuit 
has been operated successfully at divi- 
sion ratios as high as 10,000 to 1, pro- 
ducing harmonic-rich output at 100 
cycles per second controlled by a 1000 
kilo-cycles-per-second crystal. The pres- 
ent circuit was a chance discovery of 
Dr. M. C. Thompson, Jr. of the NBS 
Sound Section, who, while working on 
a project sponsored by the Office of 
Naval Research, noticed that some 
equipment was oscillating in an unex- 
pected fashion and proceeded to ana- 
lyze and take advantage of the pheno- 
Menon. Although a search shows that 
a patent for a similar circuit was 
granted to W. A. Marrison in 1933, 
electronic engineers have apparently 
been almost entirely unaware of this 
signal-generating technique. 

An ordinary blocking oscillator is a 
simple arrangement in which the plate 
circuit of a vacuum tube is coupled by 
means of a transformer to a resistor- 
capacitor combination in the grid 
circuit. When plate voltage is first 
applied, the grid is at zero potential 
with respect to cathode, and plate cur- 
rent starts to flow through the primary 
(plate) winding of the transformer. 
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This current quickly produces a large 
voltage pulse in the secondary that 
charges the capacitor in the grid cir- 
cuit, driving the grid voltage far be- 
yond the plate-current cut-off valve. 
With the plate current thus cut off 
almost as soon as it has started, the 
grid capacitor discharges through the 
grid resistor until the grid voltage 
has recovered sufficiently to again per- 
mit a plate-current pulse to flow. The 
circuit keeps oscillating in this fashion, 
at a frequency determined largely by 
the time constant (product of resist- 
ance and capacitance) of the grid cir- 
cuit. Blocking oscillators can be readily 
synchronized at submultiples of stable 
signals inserted in their grid circuits; 





Figure 1. This simple subharmonic crystal 
oscillator is heing used at the National Bureau 
of Standards for conveniently generating 
crystal-controlled signals at frequencies up to 
about 200 kilocycles. The circuit requires only 
a single triode tube in a blocking-oscillator cir- 
cuit. (A voltage-regulator tube is also mount- 
ed on a chassis shown.) A quartz crystal is 
connected to a third winding on the pulse 
transformer (rectangular unit under chassis) 
used for the clocking oscillator; shock excita- 
tion of the crystal provides the necessary 
synchronizing signal. Frequency division by 
factors up to several hundred is readily ob- 
tained. 


as the grid recovers after being 
blocked, the tube will fire at or near 
a positive peak of the synchronizing 
voltage. 

In the cystal-controlled blocking 
oscillator, the necessary synchronizing 
signal is obtained simply by coupling a 
quartz crystal to an ordinary blocking 
oscillator, by means of a third trans- 
former winding. This avoids d-c vol- 
tage on the crystal and permits 
grounding the rotor of a trimmer con- 
denser placed across the crystal. 

The extreme ratios obtained would 
probably seldom be of practical -value; 
a small change in circuit constants 
might cause the fundamental frequency 
to change from 1/10,000 to 1/10,001 of 
the crystal frequency, for instance, and 
such a small change in frequency 
could easily go undetected with ordi- 
nary equipment. Division ratios of 
several hundred are readily obtained, 
however, and can be maintained with 
high stability if supply voltages are 
held reasonably constant. Crystal- 
controlled signals can thus easily be 
generated at frequencies much lower 
than those of generally available cry- 
stals. The wide range of possible divi- 
sion ratios means that a desired funda- 
mental frequency can be obtained from 
any of a large number of crystal fre- 
quencies. Conversely, a single crystal 
can be used to give crystal-controlled 
output at any of a large number of 
fundamental frequencies. The upper 
limit of blocking-ocillator fundamental 
frequency is determined by the charac- 
teristics of the pulse transformer; this 
limit appears to be above 200 kilo- 
eycles with a typical transformer. 
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instrumentation of a high-pressure 


supersonic, wind tunnel* 


Abstract: This paper presente one set of 
answers to some of the problems encountered 
in the instrumentation of a particular high 
pressure, free jet, blowdown type of super- 
sonic wind tunnel. The tunnel has a two- to 
forty-second stable operation period. A de- 
tailed description is given of a specially fab- 
riecated pressure pickup which has a sensitivity 
of 0.5 mv per psi per volt input. A variable 
null-output operation point, which can be 
easily set to any desired value in its 0 to 150 
psi range, has been incorporated in the pickup. 


PECIAL instrumentation problems 
Sire often encountered in measure- 
ments required by research projects. 
The method of answering some of the 
requirements of a supersonic wind 
tunnel will be described. 


Tunnel and Air Supply 


The supersonic tunnel is a 12 by 12 
inch free-jet, high-pressure, blowdown 
type of installation. The free jet 
length and the upper and lower dif- 
fuser walls are adjustable over a wide 
range, providing considerable aerody- 
namic flexibility. Fig. 1 shows the 
general arrangement of the installa- 
tion. A large short-time energy 
source is provided by two air storage 
tanks (A) having a total capacity of 
1,500 cu. ft., and a maximum working 
pressure of 2,600 psi. Air is supplied 
to the storage tanks by two 400 hp 
compressors (B) at 1,200 cfm and 
3,500 psi through an activated alum- 
ina dryer (C) and oil filter (D). The 
tanks are connected to the tunnel by 
an eight-inch high-pressure pipe, and 
the flow is controlled by two valves: 
a one-second quick-operating shutoff 
valve (E) and, between this valve and 
the tunnel, a throttling valve (F). 
Both valves are hydraulically oper- 
ated and manually controlled. The 
throttling valve is used to regulate the 
pressure in the tunnel stilling or stag- 
nation chamber (G). This chamber is 
a constant-pressure source from which 
the air is expanded through a nozzle 
(H) to provide high velocities in a 
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test section (J). After leaving the 
test section, the air is decelerated in 
a diffuser (K) and brought to atmos- 
pheric pressure. The tunnel walls are 
discontinuous, or free jet, through the 
test section. To determine actual flow 
conditions in the tunnel, fixed static 
pressure taps are provided in the 
nozzle side walls (72 taps), in the con- 
tours of the various nozzle blocks (up 
to 27 taps), in the test chamber walls 
(4 taps) and in the diffuser surfaces 
(61 taps). 


{ 


Fig. 1. Supersonic Wind Tunnel Installation. 
A—Air Storage Tanks; B—Compressors; C— 
Dryer; D—Oil Filter; E—Quick Operating 
Valve; F—Throttling Valve; G—Stagnation 
Chamber; H—Nozzle; J—Test Chamber; K— 
Diffuser. 


Measurement Problem 


The combination of air storage 
facilities and tunnel size is such that 
the operation time, during which pres- 
sure in the stagnation chamber can 
be held at a stable predetermined 
value, varies from two to forty sec- 
onds. During the period of stable 
operation the following measurements 
are generally required: stagnation 
chamber pressure; static pressures at 
about a hundred locations in the 
tunnel; and temperatures at critical 
locations. In addition, a photographic 
record must be made of optical flow 
indication, and pressure survey data 
must be taken when the stable period 
is sufficiently long. The stagnation 
chamber pressure must be held con- 
stant for these measurements. 

The tank pressure lost in an opera- 
tion is recovered in fifteen to sixty 
minutes operation of the compressors, 
and a different stagnation pressure 
may then be selected for the next 
operation. 
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Tunnel pressures 


are usually ex- 
pressed with reference to the stagna- 


tion chamber pressure, so all the 
measurements indicated above must | 
be synchronized. The _ stagnation 
chamber pressure at which the tunnel 
will pass into supersonic flow is usu- 
ally above that at which it drops out 
of flow. These values vary with tunnel 
configuration and are required data, 
Tunnel operation may be either be- 
tween these values or above the start- 
ing pressure. 

Cost of a single tunnel operation is 
high, so provisions are necessary to 
insure the Maximum amount of usu- 
able data from each operation. 


Pewee 


Standard Measuring Equipment 

The standard instruments used in 
answering the problem include: two 
100-inch 25-tube multiple manometers 
and two 60-inch 25-tube multiple 
manometers (all four equipped with 
adjustable reservoirs); an assortment 
of Bourdon-tube pressure gages; five 
potentiometer-type temperature re- 
corders; an 18-channel recording oscil- 
lograph; and_ sixteen carrier-type 
amplifiers designed to work into the 
oscillograph galvanometers. The am- 
plifier power supply furnishes a stab- 
ilized 10-volt 3-kilocycle carrier as 
well as filament and plate supplies. 


Variable Null Pressure Pickup 

The measurement and control of 
the stagnation chamber pressure will 
be observed from the foregoing prob” 
lem statement to be of primary ink? 
portance. The following requirements) 
exist: (1) sensing device capable of9 
withstanding 200 to 300 per cent ove 
load, (2) easy and quick selection off 
operating point, (3) accuracy of one) 
per cent or better of the absolute? 
pressure, and (4) remote pressure im) 
dication, displayed at the throttling?) 
valve control location. 4 

A pressure sensing device has beel® 
fabricated consisting of a linear dife) 
ferential transformer having its free 
ly moving core mechanically secured) 
to a Bourdon tube. The transformer) 
secondaries, with phase shifting and} 
voltage dropping components, work” 
into one of the carrier amplifiers) 
This special pressure pickup has sat-7 
isfactorily met the requirements. 
Proper selection of Bourdon tube and 
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transformer provides a pickup with 
the sensitivity and the overload ca- 
pacity required. Introduction of a 
yariable voltage in opposition to the 
pickup output furnishes a method of 
easily and quickly selecting a _null- 
output point which represents the 
operating pressure. Proper selection 
of amplifier gain gives the range nec- 
sary for the required accuracy. A 
slight modification of the amplifier 
provides remote indication of the 
pickup output. 

Figs. 2 and 3 illustrate the pres- 
sure pickup assembly. The desired 
operating pressure can be selected 
with the vernier dial in combination 
with the range switch. The use of 
various resistors and capacitors, and 
of the additional transformer, is 
shown by Fig. 4. 

This particular pickup has a cali- 
brated range of 0 to 150 psi in two 
sections of 0 to 75 psi and 75 to 150 
psi. The Bourdon tube is rated at 300 
psi, so the pickup overload capacity 
is 200 per cent. The carrier amplifier 
used requires a balanced input. Am- 
plitude and phase balance controls are 
incorporated in its circuit to give this 
condition over a limited range. The 
two secondaries of the transformer 
are not in exact phase opposition or 
equality. 

In adjusting the pickup initially, 
the amplifier controls are set to their 
neutral position and the Bourdon tube 
(B) is deflected to the desired null 
pressure, 75 psi in this case. Then, 
with the pickup range switch in the 
test position the location of the core 
relative to the transformer winding 
(LDT) and the wiper location on the 
null-reducing resistor (Rwr) are ad- 
justed for an unbalance of less than 
one millivolt. Fina! unbalance of less 
than 0.2 millivolt is obtained with the 
amplifier controls. 

When the Bourdon tube pressure is 
returned to atmospheric, the pickup 
will produce an output equivalent to 
7 psi. Since the amplifier circuit 


components will change with temper- 





vie. 2. Variable Null Pressure Pickup—Front 
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Fig. 3. Variable Null Pressure Pickup—Rear 
View, Cover Removed. 





ature and age to some degree, a ref- 
erence circuit (R. and C,. in series) is 
provided by the amplifier balance posi- 
tion of the range switch. This circuit 
introduces a voltage drop equal to the 
difference between the outputs of the 
two transformer secondaries. Thus, 
the pickup output is again nulled and 
the amplifier can be balanced with the 
pickup sensing atmospheric pressure. 

In operation, the bucking voltage is 
introduced in one side of the pickup 
output through an isolation trans- 
former (IT) having a voltage-divid- 
ing variable resistor (Ryp) in its pri- 
mary. The vernier dial is coupled to 
this voltage divider. The range switch 
reverses polarity of the bucking volt- 
age so that set pressures both above 
and below 75 psi can be selected. The 
isolation transformer introduces an 
impedance in the pickup output cir- 
cuit that is practically constant for 
all settings of the vernier dial, and 
the sensitivity of 0.5 mv per psi per 
volt input is, therefore, constant 
throughout the range. 

Normal operating procedure is to 
set the amplifier attenuator for a 5 
millivolt input, giving a sensitivity of 
0.35 psi per inch of deflection on the 
associated oscillograph. Compensa- 
tion for temperature drift in the 
pickup components is effected by add- 
ing to the dial setting a correction for 
difference between the actual pickup 
temperature and the temperature at 
which the dial calibration was made. 

For set pressures less than 40 psi, 
the pickup and a 100-inch mercury 
manometer are pressurized to the de- 
sired value, immediately preceding a 
tunnel operation, and the dial is ad- 
justed for null output from the ampli- 
fier. Accuracy of 0.15 psi is obtained 
by this latter method. Using the dial 
calibration and temperature correc- 
tion curves, the accuracy is reduced 
slightly to 0.20 psi. Daily spot checks 
are made of the dial reading required 
for null output from the amplifier 
with Bourdon tube at atmosphere and 
the range switch on 0-75 psi. If, after 








correcting for temperature, this read- 
ing differs by more than 0.20 psi from 
the calibrated value, a new dial cali- 
bration is made. 

This pressure pickup, therefore, 
meets the four requirements dictated 
by the installation for stagnation 
chamber pressure measurement from 
5 to 150 psi. A similar pickup having 
a 1,000 psi Bourdon tube is used for 
pressures from 125 to 425 psi. 


Manometer Seal 


The many fixed static-pressure taps 
previously indicated are, in general, 
subjected to pressures of less than 50 
psi during the period of stable oper- 
ation. These pressures are recorded 
by the multiple manometers. The one 
hundred connecting tubes pass 
through a pneumatically operated 
sealing device controlled by a solen- 
oid valve. This arrangement permits 
connection of the manometers to the 
tunnel pressure taps during the time 
of stable operation and, by retaining 
the pressure present at that time, 
manometer readings can conveniently 
be recorded during the pressure re- 
covery period following the tunnel 
operation. 


Temperatures 


Temperatures at various points in 
the tunnel are measured by bare 
thermocouples feeding the potentio- 
meter-type recorders. The recorders 
are equipped with solenoid-operaied 
timing pens. 


Schlieren System 


Disturbances in the supersonic flow 
will cause refraction of a light ray 
passing through it. This refraction 
can be used to determine the quality 
of the tunnel operation as well as flow 
conditions existing around a model in 
the test section. The results are 
photographically recorded by a 
camera having a_ solenoid-operated 
shutter. 

In this installation, the schlieren 
light is obtained from a 60 cps source 
so that the light intensity peaks 120 
times a second. Since the camera 
shutter speeds are about 0.0025 sec- 
onc, the light must be at peak inten- 
sity when the camera shutter is open. 
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To accomplish this, the shutter solen- 
oid is energized through a thyratron 
(type 884) controlled by an adjust- 
able phase shifter. 


Pressure Surveys 


In making pressure surveys, fixed- 
null pickups are used. These are sim- 
ilar to the variable-null type previ- 
ously described, except that the buck- 
ing voltage feature is eliminated. 
The linear differential transformer is 
adjusted for null output when the 
Bourdon tube has been deflected to 
the mid-point of the required pressure 
range. The amplifier attenuation is 
then adjusted to give the desired 
range. Commercial strain-gage type 
pickups are also used for these meas- 
urements; the mid-range null point is 
obtained by connecting a suitable re- 
sistor between input and output of 
their bridge circuits. 

Location of the survey probe is de- 
tected by one of three types of pick- 
ups, depending upon the range of 
motion. The linear differentia) trans- 
former is used for ranges of an inch 
or less; a slide wire resistor in a 
bridge circuit is used for ranges up 
to six inches; and a step resistor in 
a bridge circuit is used for ranges of 
fifteen to eighteen inches. In the case 
of the long ranges, a wiping contact 
is coupled to the shaft of a rack-and- 
pinion probe drive. The wiping con- 
tact bridges a continuous ring to but- 
ton contacts located at 45 degree 
intervals. Resistors are connected 
between all but two of the button 
contacts and this open ring is con- 
nected between two arms of a bridge 
circuit. In this particular installation, 
each succeeding step, or 45-degree 
button, represents a position change 
of 0.38 in. The transformer or bridge 
output is fed to one of the carrier 
amplifiers. 

In the case of the step resistor, the 
pickup output is discontinuous, with 
a different level recorded for each 
button contacted. The same set of 
output levels is recorded for every 
turn of the pinion. If the survey is 
started from a known location and 
made continuous in one direction, the 
beginning of each step or output level 
will indicate an exact location at 
which the pressure-pickup output is 
to be read. 


Flow Starting and Drop Out 

When supersonic flow starts or 
drops out, a sharp change in test 
chamber pressure occurs. This pres- 
sure and the full range of stagnation 
chamber pressure are sensed by fixed- 
null pickups. Values taken from the 
full-range oscillograph trace, at the 
time the sharp change occurs in the 
test chamber trace, are the flow start- 
ing and dropout pressures. 


Synchronization 


To provide synchronized data from 
the several types of instruments, a 
single data-taking button is used. De- 
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Fig. 5. Instrument Panel. 


pressing the button opens the man- 
ometer seal. The button is held in 
this position until the manometers 
become stable. When the output of 
the amplifier connected to the stag- 
nation chamber pressure pickup indi- 
cates a steady null or set pressure 
condition, the button is released. Re- 
lease of the button causes the follow- 
ing operations: (1) closure of the 
manometer seal, (2) operation of the 
temperature recorder timing pens, 
(3) operation of a timing channel on 
the oscillograph, and (4) tripping of 
the schlieren camera. 


Instrument Panel 

The instrument panel provides a 
central location for pickup amplifiers, 
power supplies, temperature record- 
ers, oscillograph, ready lights, man- 
ometer seal, and instrument power 
supply buses. .The following items are 
indicated by the numbers in Fig. 5: 


(1) Temperature Recorders 

(2) Ready Light, Tunnel Door 

(3) Tunnel Operation Time 

(4) Ready Light, Camera 

(5) Ready Light, Pressure Pickups 
(6) Tank Pressure 

(7) Utility Gages 

(8) Utility Air Valves 

(¥) Manometer Seal Pressure 

(10) Nozzle Seal Pressure 
(11) Diffuser Seal Pressure 

(12) Stagnation Pressure 

(13) Stagnation Pressure Pickup 
(14) Manometer Seal 

(15) Main Bus Switch 

(16) Run Bus Switch 

(17) Main Bus Distribution 

(18) Run Bus Distribution 

(19) Auxiliary Carrier Amplifiers 
(20) Carrier Amplifiers and Power Supply 
(21) Recording Oscillograph 

(22) Control Signal, Automatic Data But- 

ton, and Emergency Button 

(23) Auxiliary Power Supply 


—_ 


(24) Automatic Data Chassis 
(25) Intercom Amplifier 
(26) Oscillograph Power Supply 


Interlocking 


A considerable amount of _ inter | 


locking has been done to insure com- 
plete instrumentation for each tunnel 
operation. Opening of the quick- 
operating shutoff valve starts the re 
cording oscillograph, but the valve 
cannot be opened unless the Run Bus 
is energized. The Run Bus feeds cir- 
cuits required only during tunnel 
operation, such as the schlieren light, 
temperature recorder chart drives, 
automatic data chassis, and ready 
lights. The Run Bus cannot be ener- 
gized unless the 12-volt d-c power 
supply has been connected to the Main 
Bus. The Main Bus feeds instrument 
circuits normally energized through- 
out the operating day, such as pickup 
amplifiers, temperature recorder am- 
plifiers, oscillograph, intercom ampli- 
fier, and 12-volt d-c power supply. 
The pickup ready light will be on if 
pickups having remotely controlled 
amplifier balance circuits are in the 
operate condition. The camera ready 
light will be on if the schlieren cam- 
era shutter is cocked, a plate holder 
is in place, and the dark slide has 
been removed. 

This interlocking combined with 
the single data button reduces opera- 
tional errors to a minimum and facil- 
itates the maximum use of the stored 
energy in the short time in which it 
is available. 





Reprints from ISA Journal may be 
made on condition that full credit be 
given the ISA Journal and the author, 
and that date of publication be stated. 
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Many times the Instrument Engineer discovers, to his 
chagrin, that the ingenious device which he has invented, 
developed and built to solve a control problem is already on 
the market in another form. However, he may derive some 
consolation from the thought that he probably never would 
have heard of the commercial version if he had not proudly 
described his brain child to so many people. For this reason, 
no apologies are offered for the possible inclusion of such 
instruments in this discussion. 


SELF-CLEANING ANTIMONY pH ELECTRODE 


Despite the advances made in the development and appli- 
cation of the glass electrode for pH measurement in recent 
years, there are still a number of applications for the Anti- 
mony electrode. In solutions containing no oxidizing or re- 
ducing agents, the Antimony electrode has advantages 
which merit serious consideration, especially at high pH 
levels. The measuring circuit is of fairly low impedance 
so that an ordinary potentiometer instrument without 
special insulation and shielding can be used. The readings 
obtained are quite reliable and reproducible so long as the 
surface of the Antimony is continuously cleaned of the re- 
action products. 

Various motor driven cleaners for the commercial Anti- 
mony electrode have been used. However, at best these 
cleaners require considerable maintenance Since the 
sample is almost always available under pressure, this pres- 
sure energy can be used to make the electrode self-cleaning. 

The unit shown in Figure No. 1 is the resulting form of 
this self-cleaning assembly. The electrode is an annular 
ring of Antimony clamped between two machined discs of 
insulating material. The sample inlet is tangential to the 
chamber so that the force of the liquid causes the marble 
to rub along the surface of the Antimony. The outlet from 
the chamber is in the center through a saran tee into which 
the KCl reservoir for the reference electrode is inserted. 

Only a few feet of liquid head is required to furnish 
enough energy to cause the marble to keep the Antimony 
surface clean. This assembly has proven so satisfactory 
that it has almost entirely replaced the motor driven type 
electrode cleaners. 
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Fig. 1. Self-cleaning Antimony pH electrode assembly. 
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PROPORTIONAL SAMPLING DEVICE 
FOR METERED LIQUIDS 


Many plant product streams must be sampled for labora- 
tory analysis as well as metered for accurate calculations 
of production. Since both the analysis and flow rate vary, 
samples must be taken which have a direct relation to the 
product flow rate. For such liquid product streams, the 
sampler shown in Figure 2 was developed. 
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Fig. 2. Flew meter and proportional sampler. 


A flow integrator was installed in the existing meter. 
The integrator cam was made to operate a Micro switch 
for each increment of product flow. The Micro switch in 
turn energizes a three-way solenoid valve through which air 
supply is admitted to or bled from two diaphragm motor 
operated needle valves in the sample line. The control 
valve nearer the main product line is of the air-to-open 
type and the second valve is of the air-to-close type. Be- 
tween the two valves is a sealed sample trap arranged to 
drain when pressure on the line is released 

In operation, as each equal increment of product flows 
through the main line, the integrator cam trips the Micro 
switch. Air pressure is supplied to both control valves, 
opening the valve upstream from the sample trap and 
closing the valve downstream from it. A definite quantity 
of sample is trapped between the two valves. When the 
integrator cam advances, it releases the Micro switch and 
de-energizes the three-way solenoid valve. The air from 
the diaphragm motors is bled off allowing the upstream 
valve to close and the downstream valve to open. The 
trapped sample drains to a sample container. At the end 
of each shift or each day, accumulated sample in the con- 
tainer is mixed and a laboratory sample taken from it. The 
container is then drained and is ready to accumulate the 
sample for the next period. 

This sampling system has performed very well in a num- 
ber of installations over the past several years with a 
minimum of maintenance. The accuracy of the sampling 
system has proven to be within the accuracy of flow meter 
measurements. 
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Conducted by Ralph R. Batcher* 


Suggestion Number Five 


Editor’s Note: This series calls at- 
tention to useful electronic circuit 
kinks that accomplish specific effects 
or functions in measurement or con- 


trol work. New and useful circuit 
arrangements are sought from our 
readers. 


The circuit shown below has been 
termed a “current multiplier” by Frank 
Shepard of Shepard Laboratories, Sum- 
mit, N. J., who first disclosed it and 
the name describes it perfectly. The 
feeble input current may be a small 
fraction of a microampere from a 
source delivering only a small part of 
a volt, while the output current is 
enough to operate a husky millimeter. 
































+200V 
Dc 
Ps 
5 8 8000 w 
28 
> 
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1000 w 
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The multiplication is controlled by the 
ratio of capacitances C, and C,. Changes 
in the values of other components, fluct- 
uations in supply voltages, and varia- 
tions in tube characteristics due to 
aging will have negligible effect on 
the performance of the circuit. In op- 
eration the 6Q7 plate supply is first 
adjusted by the voltage divider to a 
value at which the thyratron (884) 
just fails to conduct. If the input 
current is then allowed to flow into 
capacitor C, the circuit will begin a 
regular series of relaxation oscillations 
by which the thyratron repeatedly dis- 
charges C, through the indicating in- 
strument, or other load device, while 
continually recharging both capacitors 
from the common power supply. This 
circuit requires an ungrounded heater 
supply source with center — tap con- 
nected to the cathode of the thyratron. 


**This suggestion is published through the 
courtesy of Professor Howard C. Roberts of 
the University of Illinois. The ISA Journal 
would be pleased to receive other suggestions 
for this column of useful electronic arrange- 
ments and circuit details. 


*Electronic Engineering Consultant, 240-02 
Forty-second Avenue, Douglaston, L. I., N. Y. 
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Suicide Circuits 


A signal or tone-controlled “suicide” 
circuit provides a convenient control 
arrangement for operating relays, 
valves, motors or other electrical de- 
vices. A typical arrangement, shown 
herewith, releases when any signal is 
applied. In the arrangement shown 
there is no particular frequency-selec- 
tive characteristic, although a tuned 
input can be added that will cause the 
circuit to release when a signal at that 
frequency is applied. 
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The operation is as follows: in the 
absence of an input signal the rectifier 
loop contains currents and a normal 
bias appears on the triode. Normal 
plate current flows sufficient to keep 
the load circuit operated. However 
when a signal is applied the output 
circuit includes the rectifier loop (with 
the voltage stepped up by the trans- 
former) and a potential appears on the 
capacitor C with a level that liases the 
triode to approximate cutoff and the 
load device is de-energized. A small 
signal is permitted to pass to keep the 
capacitor charged, but not enough to 
keep the relay operated. The operating 
points can be readily adjusted with the 
control R, which can be the order of 
0.1 megohm or more. 


Ordinary audio interstage transfor- 
mers having a step-up ratio of one to 
from two to five can be used. It will 
be noted that the circuit shown here 
is quite responsive to noise and so must 
be used in arrangements that are rela- 
tively free from spurious responses. 


An Electronic Power Switch 

A relatively transient-free externally- 
triggered electronic power switch has 
been devised by J. Sargent of the Na- 
tional Bureau of Standards. The out- 
put waveform of this switch has rise 
and cut-off times of less than one micro- 
second. Over a frequency range from 
zero to 10,000 cps, the “time-on” in- 
terval can be varied from one micro- 
second to the maximum of about 50 
microseconds less than the repetitive 
period. : 

During a study of spark recorder 
transformers, it was found that the 
usual cross-coupled thyratron power 
switches which use two thyratrons had 
several disadvantages for this applica- 
tion. They are wasteful of power since 





Circuit diagram for NBS electronic switch, | 





one thyratron is conducting during the 
entire “off” period of the switch. More | 
over, this type of circuit is not suffici. 
ently transient-free for the pulse ey. 
citation of the transformers in this | 
study. The conventional circuit has | 
been modified so that the turn-off tube 
is self-extinguishing, and the undesireg 
transient has been removed with the 
addition of a diode between the two 
thyratrons. The new design also pro. 
vides an output voltage of rectangular | 
waveform with negligible overshoot, 
leading and trailing edge times of less | 
than 0.25 microseconds, and a wide | 
duty-cycle range. i 


The electronic switch utilizes three 
tubes — two thyratrons and a diode ' 
rectifier. A condenser is connected to | 
the plate of the power-delivering thyra- 
tron through the diode, and to the plate 
of the turn-off thyratron through ap 
inductance. The other side of the con- 
denser is returned to ground. The con- 
denser is normally in a charged state 
when the circuit is in use. The output } 
voltage appears across the cathode of 
the power tube. 








The switch is turned on in the usual 


the power tube. When the circuit is 
to be turned off, a pulse is applied to 
the grid of the turn-off tube, which 
then begins to conduct and discharges 
the condenser through the inductance = 
The L-C series circuit provides an os 
cillatory discharge whose frequency is 
determined by the condenser and the 
inductance. The thyratron, however, 
conducts in but one direction and cur 
rent flow for only one-quarter of 4 
cycle, but this is sufficient time to dis 
charge the condenser completely. The 
rapidly decreasing voltage of the cob 
denser appears on the plate of the 
power thyratron, thereby cutting of 
the flow of current through the tube 
and at the same time extinguishing the 
turn-off tube. After the thyratrons have 
deionized and the condenser has be 
come recharged, the cycle may be re 
peated. 

An experimental model of this cit 
cuit, built at the Bureau, is capable o 
delivering 50 watts into a 200-ohm re 
sistive load, at as much as a 95 per 
cent duty factor or as low as desired 
Leading and trailing edges of the out 
put rectangular waveform are less thal 
0.25 microsecond, and there is no appre 
ciable distortion from transient volt 
ages when the switch is pulsed on 0 
off. 


way by applying a pulse to the grid of ) 


References 
Theory and applications of election tubes, 
H. J. Reich, McGraw-Hill Book Company, Ints 
New York, p. 478 (1944). 
General Electric Review, by A. W. Hull, 32, 3M 
(1929). f 
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“A PNEUMATIC TEST PANEL FOR PERFORMING FREQUENCY-RESPONSE TESTS"?! 


By Robert R. Bigliano* 


NTIL recently, the frequency-re- 
U sponse method of deriving opti- 
mum control system performance has 
been applied principally to electrical, 
mechanical and hydraulic systems. 
Now its field of application has been 
proadened to include the pneumatic 
process control systems. 


To make frequency-response tests on 
pneumatic control systems one needs 
the following test equipment: 

1. A versatile pneumatic power sup- 

ply. 

. A pneumatic sine-wave generator. 


i] 


8. Measuring elements (e.g., strain 
gages to measure the pressure sig- 
nals; differential transformers to 
measure valve-stem motion). 

4. Electronic measuring equipment 
which will record these signals in 
such a fashion as to facilitate in- 


terpretation. 
We have built a pneumatic test 
panel which incorporates these ele- 


ments. It is portable so that it may be 
used in the laboratory, in semiworks, 
or in plants for testing process instru- 
mentation. The power requirements 
are 110v. 60 cycles/sec electrical power 
and high-pressure air (110 lb./sq. in.). 


Apparatus 


The complete test equipment is 
shown in Fig. 1. The top panel con- 
tains the regulator equipment. High- 
pressure air is supplied to a manifold 
to which the three high-capacity regu- 
lators mounted on the top panel are 
connected. One regulator feeds the 
sine-wave generator through a volume 
tank. The output of each of the other 
two regulators is piped to a bank of 
three quick-disconnect jacks located 
immediately below the regulator on the 
panel. The manifold pressure is also 
connected directly to a bank of three 
jacks seen at the left of the top panel. 


Immediately below the 
panel is the gage panel. 


regulator 
This incor- 


_ 


*Engineering Research Laboratory, E. I. du 
Pont de Nemours & Co., Inc., Wilmington, Del. 


1From a talk presented to the Wilmington 
(Delaware) ISA Section Symposium on Dy- 
namic Analysis of Industrial Instrumentation, 
April 22, 1954. 
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Fig. 1 


porates two 30 lb./sq. in. gages and one 


center-zero differential-pressure gage 
with a range of + 1 Ilb./sq. in. The 
differential-pressure gage is used to 


measure the output signal amplitude 
of the sine-wave generator. 


The pneumatic sine-wave generator 
is mounted below the gage panel. This 
generator was manufactured by the 
Brown Instrument Division of Minne- 
apolis-Honeywell Regulator Company. 
The frequency range of pneumatic sig- 
nals extends from 2 cycles/hr. to 12 
cycles/sec. The test frequency is select- 
ed by adjusting a calibrated potentio- 
meter on the side of the equipment, not 
visible in Fig. 1, and the frequency is 
maintained by a speed servo. The out- 
put signal level can be adjusted from 1 
lb./sq. in. to 18 lb./sq. in. and the am- 
plitude of the sinusoidal signal may 
be adjusted from + .1 lb./sq. in. to + 
7.5 lb./sq. in., peak-to-peak. The pneu- 
matic output of the generator is also 
piped to a jack on the gage panel. 


This generator also supplies two 
electrical outputs for testing electronic 
control systems. Transmission lines 
built behind jack panel (i.e., lowest 
section of test equipment) include 
lengths of %4-in. copper tubing from 10 
ft. up to 200 ft. This tubing may be 
interconnected to simulate any run 





up to 650 ft. With this section, it is 
possible to simulate many plant control 
loops. 

When making frequency-response 
measurements, the test equipment and 
the methods used should be such that 
the time required to obtain the data is 
short compared with the time required 
for data reduction and analysis. To 
make frequency-response testing eco- 
nomical and profitable, it must be pos- 
sible to set up a test quickly, lest we 
be deterred from undertaking certain 
tests because it takes too much time to 
set up the apparatus. To cut set-up 
time to a minimum, we use quick-dis- 
connect pneumatic couplings and flexi- 
ble tubing. The flexible tubing is 
equivalent in size to 4in. copper tub- 
ing. In cases where we must pipe large 
quantities of air (i.e., supply pressure 
to a valve top) %-in. copper tubing 
with pneumatic female connectors is 
used. These connectors and jacks are 
available with and without automatic 
shut-off valves. 


Test Procedure 


The pressure signals to and from the 
element being tested are measured by 
differential-pressure gages manufac- 
tured by Statham Laboratcries. These 
gages convert the pneumatic signal 
into a proportional electrical signal. 
The gages are the differential type and 
are available in ranges from + .05 Ib./ 
sq. in. up to + 50 Ib./sq. in. pressure. 
Their output is accurate to 1% of full 
scale and _ reproducibilty is good 
to + .1%. These units have a 
natural resonant frequency of more 
than 180 cycles/sec. The pneumatic 
connections to them are made through 
jacks similar to those on the panel. 

Valve-stem position is measured in 
two ways: 

1. For small movements of the valve 
stem we use two L.V.D.T.’s*. The core 
of one transformer is connected to the 
valve stem; the output of this trans- 
former is connected in series opposi- 
tion with the second, whose core is 
attached to a micrometer. The second 
transformer is used to accurately ad- 
just the zero signal so as to obtain a 
balanced output signal. This system 


*Linear Voltage Differential Transformers 


(Continued to Page 58) 
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is linear for valve stem motion of + 
15 in. The hystersis is less than .1%. 

2. The second method of measuring 
valve-stem position uses resistance ele- 
ments instead of transformers and pro- 
vides linear measurement for the full- 
scale travel of the valve stem. This 
may be used for valve-stem motion of 
1-in. to 2-in. 

The outputs of these measuring ele- 
ments are electrical signals proportion- 
al to the quantity measured. The elec- 
trical signals are fed to a two-channel 
carrier-type amplifier and recorder 
manufactured by the input signal to 
the element under test; the other chan- 
nel amplifies and records, simultaneous- 
ly, the output signal from the element 
under test. A dual-beam cathode-ray 
oscilloscope, type 322-A, manufactured 
by Allen B. Dumont Laboratories, Inc., 
is also used in frequency-response tests 
to measure phase lag. In this case, we 
use one of the electrical outputs from 
the sine-wave generators as a reference 
and connect it to the “X” axis of both 
channels of the oscilloscope; the pres- 
sure signal from the generator (which 
is the input signal to the equipment 
under test) is fed, via a Statham gage, 
to the “Y” axis of Channel A on the 
oscilloscope. The resultant Lissajous 
pattern is observed and adjusted to be 
a straight line by means of the cali- 
brated phase dial at the center of the 
generator; this phase reading is re- 
corded. The pressure signal from the 
equipment under test is fed to the “Y” 
axis of Channel B on the oscilloscope. 
The resultant Lissajous pattern is also 
observed and adjusted to be a straight 
line having the same direction as the 
pattern on Channel A. (This adjust- 
ment is made following the above pro- 
cedure). This new phase reading from 
the calibrated dial is recorded; the ac- 
tual phase shift through the equipment 
under test is the difference between the 
first and second readings. 





Midac and Midsac 

Digital computer design and cir- 
cuitry for two large-scale machines, the 
general-purpose MIDAC and the spe- 
cial-purpose MIDSAC, are presented in 
a new 116-page publication by the Wil- 
low Run Research Center of the Uni- 
versity of Michigan. Electrical, me- 
chanical, and logical specifications are 
presented. “Basic Circuitry of the 
MIDAC and MIDSAC”, Report No. 
1947-2-T, can be obtained from Univer- 
sity of Michigan Press, Ann Arbor, 
Michigan; price $2.00. 





Protection Against Betatron-Synchro- 
tron Radiations Up to 100 Million Elec- 
tron Volts, 52 pages with charts, is of- 
fered at 25 cents in coins by Supt. of 
Documents, Government Printing Of- 
fice, Washington 25, D.C. The authors 
state the increased commercial use of 
high-energy electron accelerators 
prompted publication of these safety 
recommendations for people who oper- 
ate this type equipment. Order by 
Catalog No. C 13.11:55. 
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Conducted by A. K. Joecks* 


Temperature Measurements with 
Rayotubes 


Reviewed by A. K. Joecks* 


This work is by Paul H. Dike, PhD., 
of the Leeds and Northrup Research 
Department. Published by Leeds and 
Northrup Co., Phila., Pa., Jan. 1953. 
Normally priced at $1.00, single copies 
will be sent without charge to those 
requesting them on their business 
letterheads. Write to Leeds and North- 
rup Company, 444 North 16th Street, 
Philadelphia 30, Pa. 

A 48-page monograph written around 
L. & N. equipment, not an advertising 
presentation and should prove useful 
as a reference book to those contem- 
plating or making radiation (tempera- 
ture) measurements. 


Presents a brief history of radiation 
measurements, discusses the principles 
of radiation itself and of thermocouples 
and optical systems. It describes the 
various types of “Rayotubes” (L. & N. 
trade name of their “total” radiation 
pyrometers), their standardization, cal- 
ibration and their application to actual 
temperature measurements with re- 
corders in several industrial applica- 
tions. The advantages and limitations 
of this method of temperature measure- 
ment is covered in quite some detail. 
A practical discussion rather than a 
highly theoretical presentation of the 
method of measurement. 


*A. K. Joecks—Asst. Test Engineer, Test 
Bureau, Electrical Engineering Department— 
Consolidiated Edison Co. of New York, Inc. 





Radio Receiver Design 
Part I, 2nd Edition (Revised) 


Reviewed by E. A. Blomqvist* 


Written by K. R. Sturley, Ph.D., B. 
Sc., M. I. E. E., Sen. M. I. R. E., Head 
of Engineering Training Department, 
British Broadcasting Company and 
published by John Wiley and Sons, 
New York. A revision of the 1943 
publication following the same line of 
presentation, concerned with improv- 
ing the clarity of some sections and 
inclusion of some new material. It is 
an improved version of a well received 
book on the fundamentals of radio 
receiver design having had five issues 
prior to the publication of the second 
edition. 

This is a very complete treatise on 
the fundamentals of the radio fre- 
quency and intermediate frequency 
portions of radio receivers. (The audio 
frequency and power supply portions 








are covered in Part II, which hag nail 
been reviewed.) There are chapters 
on electron tubes (valves), antennas 
(aerials), radio frequency amplificg, 
tion, frequency changing oscillators, 
intermediate frequency amplification, 
and detection. The treatment is highly 
theoretical with complete mathematica} 
analyses of the circuits. This boo, 
should be very useful to those dealing 





with radio receiver design. 

The book lends itself to instructing 
trainees in organizations having spe 
cialized training courses. 


ee VINE 


*E. A. Blomqvist—Head of Electronic Se. 
tion of Test Bureau, Electrical Enginee 
Department—Consolidated Edison Company of 
New York, Inc. ’ 


Nuclear Geology 


ee ee 


Edited by Henry Faul 
U. 8. Geological Survey 


Reviewed by Richard Cook 


Twenty-six authorities have been | 
tapped from the reserve of nuclear 
knowledge for the writing of “Nuclear 
Geology,” published in December by 
John Wiley & Sons. Subtitled “4 
Symposium of Nuclear Phenomena ip 
the Earth Science,” the new book cor. 
ers questions of theory, methods, and 
latest developments, coordinated and 
arranged by the editor, Henry Faul of 
the U. S. Geological Survey at Denver. 

Represented here are: John A. § 
Adams, Louis H. Ahrens, James R. 
Arnold, Kenneth G. Bell, Francis Birch, 
S. H. U. Bowie, Farrington Daniels, 
Francis J. Davis, Henry Faul, Richard 
Foster Flint, Irving Friedman, Hein 
rich D. Holland, Patrick M. Hurley, * 
Donald Haskall Johnson, Friedrich F. 
Koczy, E. S. Larsen, Jr., John Putnam 
Marble, Hans Pettersson, George Phair, 
George R. Tilton, Charles William Tut 
tle, Harry G. Thode, Harold C. Urey, 
Gerald J. Wasserburg, Walter L. White 
head, and Edward J. Zeller. Coming 
from all parts of the world, these ma@ 
reflect the current state of researd 
and discovery going on in the labore 
tories and study centers engaged in this 
work. 


Following Marble’s historical intre 
duction, these scientists deal consect 
tively with: fundamental consider® 
tions, instruments, and techniques @ 
detection and measurement; uranium 
and thorium; the abundance of pota¥ 
sium; rare gases and fission in nature 
heat from radioactivity; radiation dam 
age and energy storage; hydrocarbom 
formed by the effects of radioactivity) 
and their role in the origin of petr® 
leum; geophysical exploration by 
clear methods; determination of abst 
lute age; and the origin of the e 
Throughout these discussions are ® 
terspersed the working tables pertin 
to each point, including the most ce 
plete and modern table of geologic 
determinations yet to be compiled. 


“Nuclear Geology’ contains 4 
pages and is priced at $7.00. 
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Instrument Users and Manufacturers Meet Jointly in Chicago 
To Discuss Common Problems of a Fast Growing Industry 


Seventy-five representatives of in- 
strument users and instrument manu- 
facturers met in Chicago on November 
8, 1954 to discuss common problems of 
design, manufacture, instaHation and 
maintenance of instruments in general. 
This very successful meeting was a 
continuance of the annual get-together 
sponsored by the ISA Recommended 
Practices Committee, headed by A. V. 
Novak of du Pont and composed of 
several hundred members throughout 
the country. 


Mr. Novak, in opening the meeting, 
announced that the purpose of the 
meeting was that of bringing together 
both the user and the manufacturer 
of instruments for informal discussion 
of many factors which are common 
problems and logically can be more 
easily resolved as a result of such dis- 
cussions. Before discussion began it 
was announced that a new Recom- 
mended Practices Subcommittee RP-23 
“Instrument Ranges” has been organ- 
ized and a survey questionnaire per- 
taining to this committee’s work is 
ready for distribution. 

The discussion resolved itself into 
two major catagories — standardiza- 
tion and development. Highlights of 
the meeting are summarized below. 


Electronic Transmission and Control 
Systems 


This was discussed at the previous 
meeting. The following excerpt from 
letter by T. M. Hoffman of the Humble 
Oil Co. was read: “Present day pneu- 
matic instruments have standardized 
3 to 15 psi transmission and control 
pressures. Transmitters and controllers 
manufactured by different firms can be 
used interchangeably. It seems to me 
that one of the major ‘hings which 





could retard the wide spread use of 
electronic instruments is the fact that 
they do not have this interchangea- 
bility feature. This is something that 
the instrument user considers to be 
extremely important. Several addition- 
al manufacturers are at the develop- 
ment stage with electronic instruments. 
These firms and those already market- 
ing such equipment should give some 
thought to the problem.” 


There was considerable discussion on 
this subject, and it was the general 
thought this matter should be ap- 
proached carefully in order not to stifle 
any development which might possibly 
be superior to the one we now have. 
It was the concensus that standardiza- 
tion is desirable, but there was quite 
an amount of development to be done. 
It was felt that if no standards are 
developed, users will begin to specify 
their own standards. It was also felt 
that getting started early would not 
act as a detriment. Standards are 
not necessarily written to become a 
harness. It was recommended that the 
RPC make an effort to get something 
going in the way of a survey. 

It was also recommended that manu- 
facturers consider these factors: 

1. Flexibility of electrical systems 

2. Interchangeability of transducers, 
etc. 

3. Ability to add additional receiver- 
type instruments. 


Standard Catalog System 


This matter was discussed at the last 
meeting as follows: “There was unani- 
mous agreement that catalogs could be 
revised to give more engineering and 
performance data and less general 
sales information. There was also dis- 


(Continued to Page 63) 
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Committee on Instrumentation 
For Production Processes 
Reports January Meeting 


A summary report of the D-7 Com- 
mittee on Instrumentation for the Pro- 
duction Processes covering its Mid- 
Winter Meeting held January 14, at the 
Mayfair Hotel, St. Louis, Mo., with 14 
members in attendance, is submitted by 
Chairman Richard N. Pond, Taylor In- 
strument Companies, Rochester, N. Y. 


Food Industries Subcommittee re- 
ported that the symposium planned 
jointly with the National Canners As- 
sociation, to be held in Chicago this 
month, would not be held due to in- 
sufficient time for programming. How- 
ever, plans are being made for such a 
symposium to be held in conjunction 
with the 1956 National Conference in 
Atlantic City. 

George McKnight, Chairman of the 
Subcommittee on Industry Progress 
Reports, meeting with the D-7 Com- 
mittee, decided unanimously that these 
reports should be prepared by the In- 
dustry Subcommittee Chairman. The 
reports are not to be detailed technical 
reports, but a summary of instrumenta- 
tion in a particular industry, written 
for management level to serve as a 
guide for company position in its own 
industry. Such reports are to be sub- 
mitted each year to the D-7 Mid-Winter 
Meeting. 

The subject of a guide for symposia 
was discussed and the requirements for 
a guide in dealing specifically with 
sponsoring symposia was discussed 
with Executive Director William H. 
Kushnick. 

The D-7 manual of operation was 
reviewed and brought up-to-date for the 
1955 calendar year. The Committee’s 
budget was studied for an accurate 
1955 operating expense. Subcommittee 
Chairman James Beardsley presented a 
proposal for the Charles Hansen Award 
and the report was accepted with rec- 
ommendation that it be forwarded to 
First Vice-President Delmas C. Little 
for submission to the Honors and 
Awards Committee. 


In a discussion of the technical pro- 
gram planned for the 1955 National 
Conference at Los Angeles in Septem- 
ber, committee members expressed the 
feeling that too many conflicting ses- 
sions are held simultaneously, reducing 
attendance at these sessions. Mr. 

(Continued to Page 62) 
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ExecDirector’s Diary 








Thing have begun to buzz during the 
last month. Our Publisher’s Representa- 
tives are making headway in soliciting 
advertising for the JSA Journal. There 
are more pages in this issue than in 
any previous issue, except the big show 
issue last September. We expect to 
sustain this increase by greater circu- 
lation and by better reading materials. 
We may later increase the number of 
magazine pages to allow plenty of 
space for the additional editorial fea- 
tures which have recently been intro- 
duced. Charley Covey is working close- 
ly with the Sections to obtain some of 
the technical papers which are pre- 
sented at Sectional and Regional ISA 
Meetings. Publishing them in the JSA 
Journal will benefit ISA membership 
as a whole and will please the authors 
also, because their ideas will be con- 
veyed to a wider audience. 


The Los Angeles Show will surely be 
a sell-out. The deposits from exhibi- 
tors now in hand assure us that the 
exhibit will be a financial success. 
Fred Tabery, our Exhibit Manager, is 
doing a wonderful job of promotion. 
But a success for everybody participa- 
ting means that attendance must be 
high. You can help by planning to go 
to Los Angeles in September and by 
encouraging others to go. 


We made a careful check of our 
membership count as of December 31, 
1954. There are 7,619 active members 
of all grades, which is 17% more than 
it was in September, 1953. To cele- 
brate ISA’s Tenth Anniversary Year, 
a special campaign is being launched 
to make our Society Ten-Thousand 
Members—Strong in 1955. Prizes are 
being offered to spur interest on the 
part of every Section and every mem- 
ber in achieving this goal. The de- 
tails of the campaign are announced in 
the columns to the right. Get yourself 
primed for the membership drive. Win 
a prize for yourself and for your Sec- 
tion as well. Maybe you will get the 
free trip to the Los Angeles Conference 
and Exhibit offered as the Grand 
Award. 


President Brand and his Vice Presi- 
dents are reactivating our national 
committees. Both the reappointed 
committees and the new personnel are 
enthusiastic about their work. The 
services of these volunteers are the 
mainstays of our national organiza- 
tion. They sacrifice many hours of 
personal time to Society affairs. All 
of us owe them and their predecessors 
a great debt of gratitude. 


If this Diary reflects my enthusiasm, 
it is so meant. You can well under- 
stand that my advent into ISA a few 
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1955 Membership Drive Launched; Goal is 3,000 New Members 


A free trip to ISA’s Los Angeles 
Conference and Exhibit is the Grand 
Prize topping a series of prizes being 
offered by the Society to help achieve 
its 1955 Membership goal. Individual 
members as well as Sections are in- 
cluded in the competition for Society 
jewelry and pennants. New members 
also share in the prizes to be awarded. 


The new membership campaign to 
bring ISA’s roster up to Ten Thousand 
is inaugurated as one of the several 
projects being launched this year to 
mark the Society’s Tenth Anniversary. 
F. C. Tatnall is Chairman of the ISA 
Sections and Membership Committee. 
He and his committee members expect 
that this campaign will enlist the co- 
operation of every one affiliated with 
the Society. In addition to the incen- 
tives provided by the prizes, the Com- 
mittee is planning to visit the Sections 
to assist in organizing and promoting 
their local drives. 


These are the awards which were ap- 
proved by the National Executive 
Board at its January meeting: 


Awards to Members 


ISA PIN to each member who signs 
up three new full members. 


ISA TIE CLASP or ISA SOLID 
GOLD PIN to each member who signs 
up five new full members. 


Awards to Sections 

ISA PENNANT bearing Section’s 
name, and suitable for display at Sec- 
tion meetings. To each section which 


Finance Committee Membership 
Announced by Chairman Hudson 


Membership organization of the So- 
ciety’s national Finance Committee has 
been announced by Howard W. Hudson, 
Chairman, as follows: Members, Dr. 
Ralph H. Munch and P. T. Sprague, Jr.; 
Advisory Member, George R. Feeley, 
and Ex Officio Member, J. T. Voll- 
brecht, Treasurer. 


Chairman Hudson, a member of the 
Chicago Section, is Vice President, 
Panellit, Inc., 7401 North Hamlin Ave., 
Skokie, Ill. 


months ago was with mixed emotions 
in view of the fuss that was going on. 
I sense now a calmer state of mind 
among our Sections, or maybe it’s my 
own feeling because we are getting 
such an active response to the many 
projects the National Office is pushing 
to cut costs and increase income. Will 
tell you more in the next issue. 


Bel Kirknied, 





cent increase in its active membership 
(all grades) over its December 31, 
1954 count. 


as of June 30, 1955, achieves a 25 Der Ei 





Awards to New Full Members m 

Set of 1953 ISA PROCEEDINGS t, | 
each new full member signed up dyp. | rs 
ing contest period. ne 
Award of Grand Prize ' in 


ONE FREE TRIP TO ATTEND Log 
ANGELES CONFERENCE AND ky. ' fif' 
HIBIT to the pennant winning Section 





which obtains largest number of ney | “_ 
members (all grades) during contest ] 
period. ' ste 

Award covers cost of round trip air. ;  jec 
line ticket and hotel bedroom for ep. | A. 
tire show period September 12-16, 1955, | fer 

Winning Section will select its own fou 
member to receive the free trip. = 
General Rules | fro 

New Sections formed during contest -” 
period will be eligible for all awards, fro 
except that the membership count su} se 
mitted with their charter fee will he rn 
the initial basis for calculating the art 
increases required to win the Section will 
pennant and grand prize. ing 


Awards of ISA jewelry will be made’ tion 
only to those who sign new members | E 
applications blanks as first endorser) Wee 
For a member to receive both jewelry Con 
awards, he must obtain eight new ful Thu 
members. However, he may elect t P.M. 
wait until he has obtained five new A 
members to receive a Tie Clasp oy fo 
Solid Gold Pin in lieu of regular ISA} S¥¢ 
pin. tion. 
In 
aa ——<—“ meu 
Com 
Automation in Construction Com 
Field Symposia at Mich. State | *\", 

As part of the program commem? 
rating the Centennial of Michigal 
State College, the Department of Civil 
Engineering will present a_ two-day Pipe 
symposia on “The Application of Aut Dise 
mation to Building Design and Com 
struction”. Mit 

tion ; 


The May 12-13 Symposia will inter lines 
pret automation as the growing mé Tech 
chanization of manufacturing processé Corro 
and construction methods made poste of q, 
ble by new or improved design metk Maret 
ods, building materials, preteeaa be am 
units and construction equipment. durin, 


Leading advocates of automation fog Confe: 
the construction field will present # House 
series of technical papers. The ag Ten 
thors will emphasize methods whid} &pect 
encourage the most efficient and et °ommi 
nomical use of labor, materials allg Coal t; 
equipment without discouraging creé@g 4d m: 
tive talent or individual expression M§ “athod 
building design. One 

PES SE Re eee } hear a 
Advertising is as essential to to deve 
American Way of Life as is the Daillf ¢Valua 
Delivery of Milk to the Family. Uets pi 
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pittsburgh Conference and 
Exhibit on Instrumentation 
for Iron & Steel Industry 


pittsburgh, birthplace of the Instru- 
ment Society of America and “home- 
town” of the nation’s first and third 
largest steel plants, is the logical place 
to hold a Conference and Exhibit on 
Instrumentation in the Iron and Steel 
"ane Pebersh Section of the ISA 
is staging this annual event for the 
fifth consecutive year on March 8, 9 
and 10 in the Hotel William Penn, 
opening at 1:30 P.M. 

Papers on instrumentation in the 
steel making process and related sub- 
jects are scheduled to be delivered. 
A. F. Robbins, Chairman of the Con- 
ference and Exhibit, has announced 
four sessions of two to three hours in 
length. Tuesday afternoon will be de- 
voted to a panel discussion by experts 
from steel, furnace and burner equip- 
ment companies as well as speakers 
from four major instrument manufac- 
turing firms. Wednesday morning’s 
session will concern continuous anneal- 
ing instrumentation and in the after- 
noon, a session on gas measurement 
will be conducted. The Thursday morn- 
ing meeting will cover general opera- 
tional topics. 

Exhibits will be open Tuesday and 
Wednesday mornings and after the 
Conference sessions until 10 P.M. On 
Thursday, the Exhibit will close at 6 
P.M. 

A cocktail party on Wednesday will 
afford an informal! get-together for 
guests and members of the Host Sec- 
tion. 

Information is available from A. F. 
Robbins, Chairman, Crucible Steel 
Company, Midland, Pa. or from Exhibit 
Committee, Iron & Steel Conference 
and Exhibit, 845 Ridge Ave., Pittsburgh 
12, Pa—Fred Marton. 


—ISA— 


Pipe Line Committee To 
Discuss Coatings Requirements 


Minimum requirements for applica- 
tion and materials for protecting pipe 
lines will be discussed by members of 
Technical Committee 2 on Pipe Line 
Corrosion of the National Association 
of Corrosion Engineers at Chicago in 
March. The committee meeting will 
be among some 50 scheduled to be held 
during the NACE Eleventh Annual 
Conference and Exhibition at Palmer 
House March 7-11. 

Tentative minimum requirements are 
expected to be proposed by the unit 
committees on asphalt type coatings, 
coal tar coatings, wrapping materials 
and minimum current requirements for 
cathodic protection. 

One T-2 unit committee expects to 
hear a report on tests designed to lead 
0 development of suitable methods for 
Waluating internal corrosion in prod- 


uets pipe lines. 
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ISA OFFICIALS MAP PLANS for 1955 Conference and Exhibit cof the Instrument 
Society of America, to be held in Los Angeles Shrine Exposition Hall and Shrine 
Auditorium, Sept. 12-16. Seated is William A. Wildhack, 1954 ISA President, (From 
|. to r. standing) A. A. Anderson, Dr. Arnold O. Beckman, General Chairman of Host 
Committee; Robert L. Galley and Fred J. Tabery. 


First Reports from Host Committee Indicate 
1955 Los Angeles Show is Progressing Rapidly 


William A. Wildhack, 1954 President 
of the Instrument Society of America, 
following a visit to the convention site 
reported preparations are well under- 
way to make the 1955 Conference and 
exhibit of the ISA in Los Angeles one 
of the most successful in the 10-year 
history of the Society. 


The ISA will meet in spacious Shrine 
Exposition Hall and Shrine Auditor- 
ium, Los Angeles, Sept. 12-16. 


Mr. Wildhack said space sales are 
progressing extremely well, with the 
Shrine Exposition Hall’s 92,000 square 





Dr. Peterson Resigns 


Dr. Axel H. Peterson, a member of 
the Pittsburgh Section, has resigned as 
Vice President and member of the Na- 
tional Executive Board. The resigna- 
tion was accepted at the Board meeting 
held in Pittsburgh, January 22. 


— ISA— 


Section Meeting Data Change 

The. Section Officers and Meeting 
Schedules page will appear every other 
month instead of regularly each month. 
Since the Section Officers and Meeting 
Schedules data is not published in this 
issue, its next publication will be in 
March. 


feet and 467 booth spaces expected to 
be completely taken by exhibitors. 

Mr. Wildhack met with other leaders 
in organizing the 1955 Conference and 
Exhibit while in Los Angeles, includ- 
ing Dr. Arnold O. Beckman, president 
of Beckman Instruments, Inc., who will 
serve as General Chairman of the Host 
Committee. 

Others who attended were A. A. 
Anderson, of Swissomatic Products, 
Vice Chairman, Robert L. Galley of 
North American Aviation, Exhibit Co- 
ordinator, and Fred J. Tabery, Ex- 
hibit Manager. 


1955 Analytical 


Instruments Clinic 


One of the largest of the An- 
alytical Instruments Clinics 
sponsored by the Instrument So- 
ciety of America will be held in 
conjunction with the 1955 Con- 
ference and Exhibit at Los An- 
geles, September 12th-16th. 


The Clinic this year will be 
under the Chairmanship of 
Edward Goff of the Beckman In- 
struments, Inc., Fullerton, Cali- 
fornia. Persons interested in 
participation may contact Mr. 
Goff or write the ISA National 
Office. 
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meetings digest 





Savannah River Section of ISA 
Holds Southeastern Conference 


The first Annual Southeastern Re- 
gion ISA Conference and Instrument 
Show will be staged by the Savannah 
River Section of the ISA at the Bon 
Air Hotel, Augusta, Ga., March 17-19. 

Several prominent instrument manu- 
facturers will sponsor a Maintenance 
Clinic devoted to phases of instrumen- 
tation in the power, textile, paper and 
allied fields. 

Approximately 70 manufacturers and 
distributors of instruments will pro- 
vide exhibits of the latest instrument 
developments from their shops and lab- 
oratories. 

Technical papers scheduled for pre- 
sentation at the Conference will per- 
tain to future methods of instrumenta- 
tion which are applicable to the indus- 
trial region of the Southeastern United 
States. 





ASME to Sponsor Conference 
at University of Michigan 


A two-day conference will be spon- 
sored by the Instrument and Regula- 
tors Division of ASME at Ann Arbor, 
Michigan, April 25 and 26. 

Through the cooperation of the fac- 
ulty of the University of Michigan, the 
Rackham Building of the University 
will be used as a meeting place. 

Papers to be presented will concern 
“The Determination of Dynamics In 
Relation To Instruments and Regula- 
tors.” This subject will further be sub- 
divided into three categories: Inani- 
mate Physical Systems, Human Opera- 
tor and Systems Including An Operator 
and Economics, Business and Social 
Science. 

A complete program and reservation 
card may be obtained by writing R. A. 
Wright, Metrol Company, 5538 Cass 
Avenue, Detroit 2, Michigan. 





Plastics Engineers Hold Ith 
Annual Conference in N. J. 


More than 2000 plastics engineers 
filled Atlantic City’s Haddon Hall from 
January 19-21, for the 11th Annual 
Technical Conference sponsored by the 
Society of Plastics Engineers, Inc. 

Three panels, Fluorocarbon, Controls 
and Steel Tooling, were presented each 
day. The panels were broken down 
into three morning and afternoon ses- 
sions, featuring the discussion of five 
technical papers at each session. 

An instrumentation note was intro- 
duced during the Controls panel when 
R. A. Schoenfeld of the Barber-Colman 
Company and a member of the Chicago 
Section of the Instrument Society of 
America explained how “Instrumenta- 
tion Keeps Pace with Plastics Develop- 
ment”. 
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Instrumentation in Iron & 
Steel Industry Conference 


A. F. Robbins, General Chairman of 
the Fifth Annual Conference and Ex- 
hibit on “Instrumentation in the Iron 
and Steel Industry,” sponsored by the 
Pittsburgh Section of the ISA has an- 
nounced the following program: 


March 8—Panel on iron and 
steel instrumentation problems. Rep- 
resentatives from _ steel, instrument 
manufacturing, furnace and burner 
companies. 


March 9—Continuous An- 
nealing and Furnace Atmosphere In- 
strumentation including Metallurgical 
Analysis of instrumentation value to 
steel quality. Continuous measurement 
of dirty gases including panel on gas 
sampling systems and air pollution 
measurement. Measurement of foul gas 
from coke plant battery. 


March 10—General opera- 
tional session. 


An instrument exhibit will be held 
in the Pittsburgh Room, Hotel William 
Penn during the Conference. 


CIPP Reports January Meeting 
(Continued from Page 59) 
Kushnick explained that the Executiy, 
Board and the Technical Pro 
Committee is cognizant of the Situatiq 
and are working toward resolving thy 
problem. The D-7 Committee resolyg 





to meet this problem by establishing 
a precedent for the Los Angeles Og! 
ference by reducing the Committe 
sessions from five to three, requesting , 
dates of Monday, Tuesday and Wedng 
day, September 12, 13, 14, respectively! 
The Committee’s program on this basis 
was made firm for the three days, | 


Toronto University and NACE 


Give Short Course In Corrosin! 

A 3-day Short Course in Corrosig! 
was held February 2-4 at the University 
of Toronto, Ontario, Canada. The yi! 
versity extension service sponsored th 
course with the cooperation of the & 
tional Association of Corrosion Eng! 
neers. Topics of the program includg! 
fundamentals, factors influencing op 
rosion rate, bituminous coatings, 
rosion resistant alloys, diagnosis of 
rosion problems, corrosion due to ip 
perfections in alloys, theory and pre 
tice of cathodic protection, inhibiton 
use of electrical instruments in com 
sion control. 





Annual Meeting of American Society For Engineering Education | 


The Annual Meeting of the American 
Society for Engineering Education will 
be held June 20-24, 1955, at Pennsyl- 
vania State University, State College, 
Pa. This meeting is attended each year 
by over 2,000 leading educators and 
educational administrators from engi- 
neering colleges throughout the coun- 
try. The Society this year wishes to 
extend a hearty welcome to guests of 
foreign nations who are interested in 
scientific and technological education. 
A program dealing with international 
aspects of engineering education will 
be included. 

The Annual Meeting program this 
year will feature at one of its General 
Sessions the reports of two Society 
Committees. One of these — the Com- 
mittee on Evaluation of Engineering 
Education — has been making a com- 
prehensive study of the objectives and 
curricular goals of engineering educa- 
tion, with particular emphasis on the 
changes which are needed to keep en- 
gineering education abreast of the ad- 
vancing frontiers of science and tech- 
nology. This Committee contains 40 
members, who are leading engineering 
educators and educational administra- 
tors in colleges throughout the United 
States. The Final Report of this Com- 
mittee will be presented at the 1955 
Annual Meeting. 

Another Committee report deals with 
the teaching of the humanities, the 
social sciences and the business studies 
in the engineering curriculum. The 
Committee is endeavoring to seek out 





those educational programs which sh# 
fresh and imaginative appr 
and show promise of making ex 
tional contributions in terms of ed 
tional achievement. Since many 
neers enter supervisory and manage 
positions, this area of education 
deemed of great importance in broade 
ing the outlook and giving a cultum 
background to the engineer. 


The Engineering College Reseatt 
Council (ECRC) will have a Gene 
Session dealing with Education for 
search. The Engineering College 
ministrative Council (ECAC) willf 
ture a General Session dealing 
Methods of Interesting Second 
School Students in Engineering a 
career. The ECAC and the ECRC 
hold a combined dinner with a pre 
nent speaker. 

The ASEE conference will feat 
over 75 conferences dealing with 
areas of engineering education, phys 
mathematics, international relati 
research, and others bearing upon? 
broad subject of engineering educat 


All sessions will be open to foré 
guests who wish to attend. The pril 
program for the Annual Meeting 
be available about the end of A 
1955. For further information 
to the Secretary of the ASEE, No 
western University, Evanston, IIl. 
information regarding housing 4 
modations, write to Professor Ket 
Holderman, Pennsylvania State Unit 
sity, State College, Pa. 
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(Continued from Page 59) 


cussion regarding the difficulty of get- 
ting instruction sheets and instruction 
pooks in the hands of the right people 
and it was the problem of the user to 
specify more clearly in his order just 
where these instruction sheets should 
be shipped and that the manufacturers 
would cooperate if they really know 
the users’ wishes.” 


There were many suggestions from 
the floor as to how this problem was 
handled by individual companies, but 
no solution was immediately foresee- 
able. It was reported that the matter 
had been discussed by SAMA, but there 
seemed so much difficulty in getting 
started on a definite procedure, nothing 
further was done on the matter. 


It was definitely the concensus that 
more engineering information be 
placed in catalogs and less sales ma- 
terial. However, it was felt this matter 
was an internal company problem. 


Standardization of Certified Print 
Sizes and Use of Transparencies 

The following memo has been re- 
ceived from R. A. Robinson of the 
Fluor Corporation after the meeting 
and is, therefore, noted with comment: 
“This subject was discussed at the pre- 
vious meeting and the manufacturers’ 
representative voiced the opinion that 
print sizes were pretty well standard- 
ized at that time. We have not found 
this to be true. At the completion of 
a contract we pass on to our customers 
a quantity of bound volumes of instruc- 
tion manuals, parts lists, certified 
prints, etc. These books are 8% x 11”, 
so any deviation from this size is a 
problem. The use of transparencies 
decreases our filing and storage prob- 
lems, and makes the finished book 
more uniform and neat. The additional 
chore of making copies is insignificant 
by comparison. 8% by 11” transparen- 
cies are our choice.” 


Standardization of Connections for 
Plug-in Type of Equipment 


It was brought out that this was a 
very significant and important prob- 
lem. It was agreed that the RP-22 
Group would discuss this with the 
SAMA Engineering Group at a meeting 
to be held later that day and impress 
on them the importance of standardiza- 
tion in this, respect. 


At this point, it was noted that the 
API Subcommittee on Instruments un- 
dertook a new project, namely, to pre- 
Pare an Installation Manual for all 
types of instruments used in the petro- 
leum industry. 


Coding of Pneumatic Lines 


It was suggested that the matter of 
Coding of Pneumatic Lines would be 
a at a joint meeting between 
RP-22 and SAMA Engineering Group. 
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Instrument Users and Manufacturers Meeting 


Cut-Out Dimensions for Miniature 


Instruments 


There was general discussion, with 
no definite recommendation. It was 
reported that this nmiatter will be 
covered in a meeting of SAMA and 
RP-22 when they would try to reach 
a common solution. 


Terminology 


This was a subject discussed at the 
previous meeting with the following 
action: “There was considerable dis- 
cussion on what could be done to 
further the work on terminology, and 
it was pointed out that ASME and 
SAMA are working on these fields. The 
members of RPC were notified by the 
Secretary that copies of the ASME 
Automatic Control Terminology Report 
52-SA-29 were mailed for their study. 
They were requested to bring their 
comments to the next RPC meeting in 
Chicago. 


1. It was generally felt that termi- 
nology work could better be taken care 
of by helping advance the ASME effort 
rather than starting an independent 
effort. 


2. David Hostedler, Chairman of RP- 
5 agreed to attempt to arrange an in- 
ternational meeting on Terminology 
with all groups—American and British 
groups and other international groups 
—during the International Instrumen- 
tation Conference in Philadelphia in 
1954. 


The following letter was read from 
E. S. Bristol, Terminology Committee, 
Instruments and Regulators Division, 
ASME: “Recent activities on the part 
of the Instrument and Regulators Di- 
vision of the American Society of Me- 
chanical Engineers in this field cul- 
minated in a publication entitled ‘Auto- 
matic Control Terminology,’ which was 
issued in June 1954 and can now be 
secured from the Publications Depart- 
ment of ASME, 29 West 39th Street, 
New York 18, at a cost of $1.00. This 
bulletin supersedes earlier publications 
by the same committee. It applies 
particularly to the industrial process 
field and contains a section dealing 
with block diagrams and their use in 
establishing a logical classification of 
automatic control combinations. 


“At the request of ASME a confer- 
ence of representatives from interested 
organizations was called by the Ameri- 
can Standards Association on April 
22, 1954, to consider establishing a 
Project on Terminology in the Field 
of Automatic Control. Acting on the 
favorable recommendation of this con- 
ference the ASA has now authorized 
Project C-85 ‘Terminology for Auto- 
matic Controls’ with ASME serving as 
the administrator sponsor. It is 


planned to hold the first meeting of 
the new ASA sectional committee early 
in 1955. 


“Three sessions on Automatic Con- 
trol Terminology were conducted by 
ASME on September 15, 1954 at the 
International Instrument Congress in 
Philadelphia. Papers were presented 
by British, German and domestic au- 
thors, followed by a general panel dis- 
cussion moderated by Cyril Ainsworth, 
Technical Director of ASA. Representa- 
tives of ISA, AIEE, IRE, ASME, the 
British Standard Institution and the 
Society of German Engineers (VDI) 
were included in the panel. These 
sessions afforded a valuable opportun- 
ity for exchange of European and 
American viewpoints at the inception 
of ASA activity on Automatic Control 
Terminology and should aid in promot- 
ing international agreement in this 
field. 


“The current agenda of the ASME 
Committee includes the following: 
Terms of Dynamic Systems, Control 
Valve Terms, Terms for Pressure Ele- 
ments. 


“Suggestions as to needed extensions 
of the present terminology publication 
and leading to individuals interested 
in working on this activity are wel- 
comed by the Committee.” 


RPC is cooperating with the ASA 
and is setting up a new Committee on 
Terminology to represent the Instru- 
ment Society of America in this joint 
effort. 


Instrumentation for Data Reduction 


The discussion on this subject 
brought out the fact that as systems 
grow larger and more involved, the 
need for common denominators will be 
essential, so that the interchange of 
transducers may be possible. There 
has been a great deal of effort being 
sponsored by the business machine 
people to develop what they call a 
common language. Up to this point, 
there has been no activity in ISA, only 
a semi-organized Computer Committee 
this year. 


There has been considerable accep- 
tance of logging devices, but the opin- 
ion was advanced that these offer more 
possibility than just logging. There 
is a definite need for an education pro- 
gram at all levels, including top man- 
agement. Data reduction should be 
thought of not so much as a device 
to replace a man, but possibly to do 
a better job. 


Analyzer Sampling System 


In this discussion, it was pointed out 
that data was available showing that 
about 90 per cent of troubles with the 
analyzer is with the sampling system 
itself. 


It was reported that RP-17 was in- 
terested in getting a committee to 


(Continued to Next Page) 
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work on this point, and that it should 
be a more or less well-balanced com- 
mittee of SAMA and RPC members. 


Instrumentation for Hazardous 
Locations 

It was noted that RP-12 had done 
considerable work on this subject and 
had cleared up the question of Class 1, 
Division 2 quite well. It was reported 
that API is making a strong effort 
and expects during the week to bring 
out a report which defined Class 1, 
Division 1, and Class 1, Division 2 
areas. (Incidentally, this report was 
approved on the following day and will 
be published very shortly.) It was 
suggested that RP-12 should consider a 
Recommended Practice for Mainten- 
ance and Safe Handling of Explosion- 
Proof Cases after they are installed. 


It was also pointed out that there is 

no testing for adequacy of equipment 
of Division 2 wiring and that RP-12 
should work on this phase of the prob- 
lem particularly. 
Possibility of Equipping Field Mounted 
Instruments (Differential Converters, 
Pressure Transmitters, Etc.) with 
Manifold Blocks or Taps for Mounting 
Air Sets, Local Gauges, or other ac- 
cessories. 

The following memo was received 
from R. A. Robinson of the Fluor Cor- 
poration after the meeting and is, 
therefore, noted without comment: 
“We feel that manufacturers could aid 
us a great deal by providing a simple, 
easy means to add the necessary ac- 
cessories to their equipment. We now 
spend a great deal of time and small 
fittings on such routine chores as 
mounting airsets and pressure gauges. 
Factory piping these items is not the 
answer. We would like to eliminate 
the small fittings and have a compact, 
complete unit with a minimum of 
joints to leak, and few protruding parts 
to be bent and broken in handling. The 
accessories could either screy in, or 
plug in to the manifold block. In the 
latter, case, one holding bolt or a 
clamping device of some kind would 
be indicated. It is difficult to estimate 
how much such a mounting block 
should cost, but it would seem reasona- 
ble to expect it to cost less than the 
present labor and materials now neces- 
sary.” 


Bridge Between Instrument Manufac- 
turer and User 


There was a lengthy discussion on 
the need of a bridge between the In- 
strument Manufacturer and User. No 
definite recommendation was sug- 
gested. 


G. E. Hoff of Corn Products Refining 
Co. read the following to the meeting: 
“We at Corn Products have felt the 
need for a “bridge” between the Instru- 
ment marufacturer, with his knowl- 
edge and experience of instrument 
making, and the problems that we have 
concerning analytical instruments and 
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their technique of application. In this 
connection, Corn Products has seen fit 
to hire a research man who has had 
some analytical instrument develop- 
ment experience not for the purpose of 
designing and building these instru- 
ments, but rather to work with instru- 
ment manufacturers in developing such 
instruments. The program is in its 
infancy, and no results are available, 
however, We feel that this is the correct 
step to take.” 

William H. Kushnick, new Executive 
Director of the Instrument Society of 
America was introduced. He addressed 
the meeting and pledged his full efforts 
and cooperation toward the work and 
betterment of the Society. 


Frequency Response 


It was reported that ISA has set up 
a Subcommittee RP-26 to cooperate 
with the ASME Committee on Dynamic 
Systems. William A. Vannah was an- 
nounced as Chairman of the RPC Sub- 
committee on RP-26 on Frequency Re- 
sponse. 

It was asked from the floor if it was 
the intent of the ISA to pretty well 
go along with ASME Tentative Report 
covering Frequency Response. The 
Chairman stated it was intended that 
the RPC Subcommittee take up where 
ASME had left off, and complement 
their activities, rather than duplicate 
any work they are already doing. 


Development 


Need for and Electro-Hydraulic 
Means for Operating a Control Valve 

In the discussion on this point, it 
was brought out the question today 
was where we are going to go electri- 
cally. It was pointed out if we con- 
tinue with electrical systems, it will be 
necessary to develop higher speed elec- 
trical systems or electric hydraulic 
ones. It was also pointed out that there 
are many available today from the 
military fields, but they are too ex- 
pensive for direct application to proc- 
ess systems. 

The question of High Pressure Pneu- 
matic Systems was discussed and it 
was brought out that M. I. T. had done 
quite a bit.of work on this point and 
that it is being studied by a number 
of other manufacturing groups. 

The question of vibration of panel- 
boards was discussed, but there has 
been no work done by the RPC on this 
question as yet. 

Mr. McCrea, Chairman of the Engi- 
neering Group of the Recorder-Con- 
troller Section of SAMA, thanked the 
users present for their suggestions and 
ideas. He assured them that SAMA 
group would consider them very seri- 
ously and bring them up at the next 
Spring meeting for complete considera- 
tion. 

After the meeting adjourned a sepa- 
rate meeting was held between mem- 
bers of RP-22 and members of Mr. 
McCrea’s Engineering Group to dis- 
cuss in more detail a number of points 
common to these groups. 


75th Birthday for ASME 


Five National Meetings will be hg 
during 1955 to celebrate the 75th Ap 
niversary of the American Society g 
Mechanical Engineers. 

The first session was held ip 
offices of the McGraw-Hill Publishing 
Company on January 16 to commen 
rate the initial meeting called by Py 
fessor John E. Sweet, one of the ASME 
founders. Serving as Chairman for the 
morning session at McGraw-Hill wy 
Burnham Finney, Editor of the Amen} 
can Machinist. The invited guests ani 
members were welcomed by Donaj! 
McGraw, President of the McGraw-Hy) 
Publishing Company and heard an q! 
dress by David W. R. Morgan, Pre’ 
dent of ASME. ' 

Later in the afternoon, the meetig) 
moved to the Engineering Societig| 
Building where a panel of dist) 
guished speakers commented on “Ty 
Engineer and His Communications 
Williard T. Chevalier, Executive Vig 
President of the McGraw-Hill Publig 
ing Company acted as panel chairmg 
while Edgar Kobak, prominent bug 
ness consultant; James G. Lyne, Preg 
dent of Simmons-Boardman Publishiy 
Company; Professor Ormand J. Drak 
Assistant Secretary of New York Ug 
versity and E. W. Engstrom, Vice-Pra 
dent of Research and Developaeaay 
RCA served as panel members. 

At the evening dinner session, } 
Vannevar Bush, President of The Ge 
negie Institution of Washington gay 
an address on “Communications - 
Where Do We Go From Here?” 














One-Man Plant Operation Tok 
In M-H’s “Instrumentation” 


A walk-in test chamber that can 
ficially reproduce temperature, hi 
ity and altitude conditions found 
where in the world, and a pulp b 
plant that is operated by one man 
a “brain center” are two technol 
developments reported in the cur 
issue of “Instrumentation,” tech 
publication of Minneapolis-Honey 
Industrial Division, Philadelphia. 

The article on the test chambe 
scribes how electronic instruments 
trol environmental conditions to 
the Navy’s shore-based, shipboard 
air-borne equipment. The chamb 
located at the Navy Electronics Lab 
tory at San Diego, Calif. The bl 
plant, operated by the Marathon @ 
poration at Oswego, N. Y. accompli 
the one-man control through utilizat 
of a unique graphic control panel. 
panel is believed to be the first off 
kind to be installed in a pulp blea 
plant. 

Other articles in the fourth-qu 
issue describe a “super-computer” 
in the development of new aircraft, 
use of a microwave recording-telemeé 
ing system to centralize control 
power generation, the control of ® 
production of quality glassware, 
the use of electronic instruments! 
regulate heat-treating operations. 
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Dr. Donald P. Eckman Speaker 
at Fox River Valley Meeting 


Dr. Donald P. Eckman, whose article 
“Prequency Response of a Flow-Con- 
trol System” appeared on page 11 of 
the December Journal, was the guest 
speaker at the February 1 meeting of 
the Fox River Valley Section. 

Dr. Eckman’s subject was “Fre- 
quency Response of Pneumatic Motor 
Operators”. He described pneumatic 
motors with schematic slides, paying 
particular attention to the springless 
diaphragm and piston types. Dr. Eck- 
man also explained the frequency 
response of pneumatic motors by us- 
ing actual test data and without the 
extensive use of mathematics. 

Dr. Eckman is presently serving as 
a Consultant to the Conoflow Corpora- 
tion and Professor of Mechanical Engi- 
neering at Case Institute of Technol- 
ogy, Cleveland. In addition to these 
activities, he has been named as a 
Consultant to the Oak Ridge National 
Laboratory at Oak Ridge, Tennessee.— 
Paul Giesler. 





MM&M Works Manager Talks 
On Sizing Safety Relief Valves 


“Sizing of Safety Relief Valves” was 
the feature topic of the January 4 
meeting of Kansas City Section mem- 
bers. 

Speaker for the evening was Lee 
Stillman, Works Manager of Manning, 
Maxwell and Moore’s Tulsa plant. Mr. 
Stillman, a Civil Engineering graduate 
of Iowa State, has been with Manning, 
Maxwell and Moore for the past 15 
years, concentrating his efforts on the 
development and improvement of safe- 
ty relief valves. 

Members recently participated in the 
election of new Section officers for 1955. 
The following members were chosen 
for office: President, D. D. Baker; 
Vice-President, E. J. Bumsted; Secre- 
tary-Treasurer, M. J. Duncan; Board 
of Directors, R. W. Anderson, H. S. 
Oliver, E. F. Wopata, and National 
Delegate, F. L. Spies.—Rhein Benning- 
hoven. 


Panel Discussion on Corrosion Highlights Wayne§County Meeting — 


MEMBERS OF THE WAYNE COUNTY Instrumentation School at the opening session 
of the second semester which will be concerned with the instrument problems confront- 
ing the instrument technician. RIGHT: William Campbell of Leeds G Northrup Com- 
pany illustrates a method of instrument adjustment. 


, 


More than 100 Wayne County Sec- 
tion members turned out for the Janu- 
ary 10 meeting which featured a panel 
discussion on “Corrosion Problems in 
Industry”. 


Appearing on the panel were H. O. 
Teeple, Corrosion Engineering Section, 
International Nickel Co.; Donald Kues- 
Pert, E. I. du Pont de Nemours & Co., 
Ine.; and James P. Kelleher, Assistant 
Manager, Alloy Tube Division, Car- 
enter Steel Company. The panel dis- 
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cussion stimulated a lively question 
and answer session due to the extreme 
importance of corrosion in the large 
chemical and industrial plants with 
which most Wayne County Section 
members are associated. 


Wayne County’s Instrumentation 
School began its second semester on 
January 17. The curriculum for this 
semester centers on the instrument 
technician and his instrumentation 
problems.—H. L. Dirkers. 


SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 


is 10th of month preceding 
month of publication. Clear 
glossy photos of ‘‘action”’ news 
are desired with full identifica- 
tion. 





SHOWN RECEIVING THE official gavel 
from outgoing President William A. Craw- 
ford, is Charles R. Otto, newly-elected 
President of the Wilmington Section. 
Other new Section officers are Keith 
McGowan, Vice President; David W. 
Choate, Secretary; Walter Patrylick, 
Treasurer and Harry L. Rash, National 
Delegate. 


Engineer Discusses Nuclear 
Power Plant at Rochester 


A movie film and a series of slides 
were used by Phillip D. Howard to 
supplement his discussion of “Engi- 
neering and Control of a Nuclear Pow- 
er Plant” at the January meeting of 
the Rochester Section. 

Mr. Howard is associated with the 
Niagara Mohawk Power Corporation. 
His present assignment is with the 
Atomic Power Development Associates 
Project in Detroit which comprises 25 
companies interested in the develop- 
ment and feasibility of an atomic pow- 
er plant. This engineering group co- 
ordinates research and development 
work of private companies under con- 
tract with the project. Mr. Howard's 
field covers instruments and control of 
the reactor and steam plants.—R. C. 
Schuartz. 
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ABOVE: After installation as new Presi- 
dent of the Los Angeles Section, Claude 
B. Nolte makes a speech of acceptance. 
Mrs. Nolte is shown at left. RIGHT: 
Robert L. Galley presents a gavel to out- 
going President Orton H. Wisegarver. 
Mrs. Wisegarver is seated at _ right. 








Principles of Spectroscopic 
Instrumentation Presented 
At Oak Ridge in January 


A review of the origin and produc- 
tion of optical spectra was presented by 
J. R. McNally at the January 9 meeting 
of the Oak Ridge Section. 


Mr. McNally also gave a discussion 
of the principles and applications of 
prism and grating spectrographs in 
addition to explaining techniques in 
spectroscopic instrumentation involv- 
ing two-dimensional or “crossed” spec- 
tra. 

Mr. McNally is associated with the 
Spectroscopy Research Laboratory of 
the Stable Isotope Research and Pro- 
duction Division of the Oak Ridge Na- 
tional Laboratory. 

H. E. Cochran of Oak Ridge National 
Laboratory and B. S. Stutts of Repub- 
lic Flow Meters Company were wel- 
comed as new ISA members at the 
January meeting.—Don 8. Toombd. 












Indianapolis Members Sponsor 
Section “Peddler’s Night’’ 


January 11 was designated as “Ped- 
dler’s Night” by members of the In- 
dianapolis Section. Instead of a guest 
speaker for the evening, the attend- 
ing members were entertained at an 
instrument exhibit sponsored by India- 
napolis Belting and Supply Company, 
National Engineering Company, Claud 
Gordon Company, Taylor Instrument 
Companies, Acme Engineering Com- 
pany, Esterline-Angus Company, I. W. 
Cotton Company, The Bristol Com- 
pany, Loy Instrument Company, L. 
W. Loyen Company, Rockwell Engi- 
neering, The Foxboro Company, Man- 
ning, Maxwell & Moore, Inc., Electro 
Froducts, Minneapolis-Honeywell Regu- 
lator Company, Law Instrument Com- 
pany and Wheelco Instruments Divi- 
sion of the Barber-Colman Company.— 
G. W. Bockstahler. 
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Los Angeles Program Features Installation of New Officers 


Official installation of Los Angeles 
Section officers for 1955 highlighted the 
January 12 meeting held in the Mag- 
nolia Room of the Carolina Pines in 
Hollywood. 

A large attendance of Los Angeles 
members and their wives saw Claude 
B. Nolte, former Treasurer of the Sec- 
tion, assume the title of President 
while Section Councilor Robert L. Gal- 
ley presented outgoing President Orton 
H. Wisegarver with a gavel in com- 
memoration of his past year’s service. 
Following Mr. Nolte’s installation, Ash 
M. Wood, William I. Mann, Robert W. 
Fulwider and Mr. Galley took office as 





“Vibration and Ultrasonics” 
Was Subject of Washington’s 
December Symposium | 


On December 20, Washington Section 
members participated in an evening 
symposium on “Vibration and Ultra- 
sonics”. 

Thomas A. Perls, a National Bureau 
of Standards physicist led off the sym- 
posium with a review of the methods 
used for the calibration of vibration 
pickups. He emphasized the recent in- 
novations used at NBS, including the 
“chatter” method for very accurate 
ealibrations at sinusoidal accelera- 
tions with peak values near that of 
gravity, the uses of strobe-illuminated 
microscopes and steady-state calibra- 
tions at peak accelerations up to 1100 g. 

Mr. Perls was followed by Martin 
Greenspan, also a physicist at the Na- 
tional Bureau of Standards. His subject 
was “Measurement of the Speed and At- 
tenuation of Sound in Rarified Gases” 
and included a description of NBS’ 
apparatus which will measure the 
speed and attenuation of sound at 11 
Mc/s in gases at pressures below 1 
mmHg. 

The last subject presented during the 
meeting was a review of the methods 
of measurement of ultrasonic absorp- 
tion and velocity by T. A. Litovitz, 
Assistant Professor of Physics at Cath- 
olic University. In his talk, Mr. Litovitz 
outlined the role of ultrasonics as a 
tool in the investigations of the struc- 
ture of matter. — Alfred Henley. 





A 


Vice-President, Treasurer, Secret, ; 
and National Delegate, respectively, 

Another honored guest spoke brief 
at the meeting. William A. Wild 
outgoing National President of the Ip 
strument Society of America Passed 
a few words of guidance and congraty, 
lation to the new Section officials, 

Fred Tabery, recently-designated By 
hibit Manager of ISA and President g 
the Tabery Corporation of Los Angele 
informed the group of the excelley 
progress made on the forthcoming jh 
strument Conference and Exhibit toy 
held in Los Angeles, September 124] 
According to Mr. Tabery, approximaj! 
ly 80 per cent of the exhibit space j 
the Shrine Exposition Hall and Avil 
torium has been sold or reserved fm) 
the September show. Working val 
Mr. Tabery and his staff on space py 
motion and contracting is the Sectig 
Allocations Committee, composed ¢ 
Jack Hoagland, William Seiden, Robe 
Tobi, Taylor Lucas and Mr. Galley. 

Loyd Chappell and Warren Christig, 
newly-appointed West Coast advertis 
ing representatives for the ISA Journ 
talked briefly on their plans for § 
creasing Journal advertising. 

Main speaker for the evening we 
Robert Gottchalk, President of Pam 
vision, Inc., a company engaged in th 
manufacture of equipment for the em 
version of one type of film process} 
another. In addition to his excell 
explanation of Cinemascope which} 
illustrated with a Cinemascope film 
Mr. Gottchalk showed several outstant 
ing underwater movies.—Robert I 
Galley. 











BELOW: Fred Tabery, new ISA Exhid 
Manager reports on ISA’s Tenth Anni 
Instrument Conference and Exhibit schet 
uled for Los Angeles in September. 
































Brand and Vollbrecht Attend 
Eastern N. Y. Annual Dinner 


Eastern New York Section mem 
were honored to have National 
dent, Warren H. Brand and Natio 
Treasurer, Justus T. Vollbrecht 
guest speakers at the annual dil 
meeting. 

Election of Section officers for ? 
new term of 1955 took place after? 
dinner and speakers.—R. A. Wolfé. 
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Process Control Talk Proves 
Interesting for Baltimore 


The “Application of Electronic Con- 
trols in Process Instrumentation” was 
the main topic of discussion at the 
January 14 meeting of the Baltimore 
Section. 

Mr. Richard H. Frost, main speaker 
for the evening, also described the 
yarious types of process control equip- 
ment manufactured by Swartwout 
Company, of which he is an associate. 

On December 3, Baltimore members 
took a conducted tour of the Gunther 
Brewing Company. As was expected, 
nearly 100 Baltimore members turned 
out for the tour. After assembling in 
the Gunther Tap Room, the group was 
preken down into sections of 15 men 
for the plant inspection. A short Gun- 
ther Brewing movie followed the plant 
trip. 

Baltimore members were pleased to 
welcome Hanns John Maier of Chance 
Vough Aircraft Company and Julian E. 
Cloman of the Army Chemical Center 
to membership in the Section.—L. K. 
Harper, Jr 


Henry W. Stoll Speaks on Flow 


Measurement at Houston 


Henry W. Stoll, a member of the Ap- 
plication Engineering Department of 
Taylor Instrument Companies spoke to 
the Houston Section on ‘Frequency 
Response Characteristics of Differen- 
tial-Type Flowmeters and the Relation- 
ship to Accuracy in Flow Measure- 
ment” at the January meeting. 

Mr. Stoll is in charge of flow, liquid 
level, specific gravity and viscosity 
measurement applications at Taylor 
and he is a recognized authority on 
flow measurement. Mr. Stoll serves on 
the ASME Fluid Meters Committee and 
has presented papers on various phases 
of flow measurement at the annual 
ASME and ISA conferences.—Glen V. 
Dorflinger. 


Milwavkee’s January Meeting 
Features Robert T. Sheen 


Richard W. Jones, Professor of Elec- 
trical Engineering at Northwestern 
University gave a chalk talk on “The 
Elements of Feedback Control” at the 
December meeting of the Milwaukee 
Section. 

Professor Jones is a member of the 
Chicago Section of the Instrument So- 
ciety of America and the author of a 
textbook on electrical control systems. 

Milwaukee’s January meeting fea- 
tured Robert T. Sheen, National Secre- 
lary of the ISA and President of Mil- 
ton Roy Company, as guest speaker. 
Mr. Sheen gave a slide-illustrated talk 
on “Instrumentation By and With 
Controlled Volume Pumps”. He also 
entertained the group with pictures 
and slides of the instrument section of 
the German Chemical Show.—M. A 
Embertson. 
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Crime Detection Instruments 
Covered at Wichita Meeting 


Wichita members spent an evening 
in the Wichita Police Station during 
January although their reasons were 
purely in the interests of instrumenta- 
tion. The Police Court Room of the 
Wichita Police Station was the scene 
of the regular meeting which featured 
Captain Clyde Bevis describing the use 
of instruments and methods of instru- 
mentation used in modern crime de- 
tection. Captain Bevis illustrated his 
highly interesting discussion with ac- 
tual cases of recent Wichita crimes 
which were solved through the use of 
instruments. 

At the December meeting, Leroy A. 
Griffith, Director of Transistor Engi- 
neering for the Minneapolis-Honeywell 
Regulator Company presented a talk 
on “Power Transistors”. 

Wichita members welcomed the fol- 
lowing new associates to the Section: 
Ben R. Wharton, Louis Cable, Leo M. 
Pipher, R. L. McFall, and Cecil Davis 
of Boeing Airplane Company; Milo K. 
Henry of Minneapolis-Honeywell Regu- 
lator Company and Arnold Norris of 
El Dorado Refining Company.—Louis 
N. Cor. 


Phila. Section Application 
Engineer at Muscle Shoals 


The Philadelphia Section furnished 
one of its members as a guest speaker 
for the December 1 meeting of the 
Muscle Shoals Section. 

Ralph L. Shapcott, Application En- 
gineer for the Fischer & Porter Com- 
pany, entertained the Muscle Shoals 
gathering with his comprehensive de- 
scription of “Advancements in the 
Rotameter Field.” Mr. Shapcott, who 
manages the Flowmeter Division of 
the Fischer & Porter Company, de- 
scribed some of the newest styles and 
applications of meters. 

“Some Recent Developments in the 
Diaphragm Control Valve Field’ was 
the main topic of discussion at the 
October 27 meeting. Approximately 40 
members and guests heard David Gol- 
ner, Sales Manager for the Hammel- 
Darl Company, speak. 


Porter Hart at New Jersey 


Members of the New Jersey Section 
have been fortunate in securing Past 
President Porter Hart as the main 
speaker for the March 1 meeting. 

Mr. Hart, director of instrumentation 
for the Dow Chemical Company, Free- 
port, Texas, will entertain his audience 
with a description of “Process Instru- 
mentation in England and Europe”. 
His talk will be based on observations 
of chemical plants and instrument 
manufacturing made during his recent 
trip to England and the Continent. Mr. 
Hart will highlight his discussion with 
a comparison of European and Ameri- 
can instrumentation trends.—Freeman 
R. Smith. 


Three Subjects Presented at 
Pittsburgh’s January Meeting 


Pittsburgh Section’s three groups, 
Process, Maintenance, and Inspection 
and Gaging, each heard a speaker at 
the January 24 meeting. 


“Safety Relief and,Venting” was the 
subject of James L. Duggan’s address 
to the Process Group. Mr. Duggan, an 
associate of the Union Carbide & Car- 
bon Company, South Charleston, West 
Virginia, is a recognized authority on 
safety devices for prevention of plant 
damage due to fire or overpressure. 


Russell W. Boettiger of Leslie Com- 
pany spoke to the Maintenance Group 
on “Maintenance of Self-Contained Reg- 
ulators”. Mr. Boettiger is a Sales En- 
gineer whose marketing activities take 
him to plant installations all over the 
United States and Canada. 


Members of the Inspection and Gag- 
ing Group heard a lecture on the prog- 
ress of automation in the inspection 
field and a description of eddy current, 
ultrasonic and magnetic inspection de- 
vices. A. K. Saltis of Magnafiux Cor- 
poration was the speaker.—Fred H. 
Marton. 


Gow Mac Instruments Head 
Speaks at Paducah Meeting 


A demonstration of a thermal con- 
ductivity type gas analyzer was given 
at the January 18 meeting of the Pa- 
ducah Section. 


James L. McFadden, founder and 
President of the Gow Mac Instrument 
Company lectured on the gas analyzer 
and in addition performed several ex- 
periments. 


Milliard D. Shriver, General Sales 
Manager for Panellit, Inc., discussed 
“Electrical Scanning and Data Trans- 
mission” at the December meeting. Mr. 
Shriver is a pioneer in the instrumenta- 
tion field and a past National Officer of 
the Instrument Society of America.— 
Johny B. Russell. 


Control Valve Discussion is 
Presented at No. California 


Glenn Brockett of The Fisher Gov- 
ernor Company spoke to the Northern 
California Section on January 17. 


In his discussion of “Recent Trends 
in Development of Control Valves”, Mr. 
Brockett described the problems of 
noise and vibrations in large volume, 
high pressure drop control valve in- 
stallations. He also covered the factors 
which have been used successfully in 
overcoming these difficulties at actual 
field installations and the engineering 
approach to minimizing these problems 
in the design stages. 


Manufacturer's data on frequency re- 
sponse of control valves was also pre- 
sented to the group.—R. B. McAulay. 
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ALBUQUERQUE 
Banks R. Daubert, Sandia Corp. 
ARK-LA-TEX 
— N. Bean, General Dynamics, Convair 
iv. 
CENTRAL KEYSTONE 
ma Richard D’Ardenne, Leeds & Northrup 
o. 
CENTRAL OHIO VALLEY 
C, Eugene Bennett, U. S. Air Force 
Oren D. Hoey, Columbia Southern Chemical 
Corp. 
Lester V. Morgan, American Cyanamid Co. 
CHICAGO 
Herbert M. Gaarder, Jr., 
ments, Inc., Beckman Div. 
G. J. Moody, Greg Moody Co. 
Andrew J. Paluszek, Askania Regulator Co. 
Edward F. Picha, Universal Polychem Co. 
Erwin J. Wiedenheft, Jr., The Bristol Co. 
COLUMBUS 
Lee P. Tippett, 
Corp. 
EASTERN NEW YORK 


Beckman Instru- 


Owens-Corning Fiberglas 


Galen W. Ewing, Chemistry Dept., Union 
College 
John V. Frese, General Electric Co. 
EDMONTON 


J. W. Bristow, Instrument Repair Service 
Donald R. Sutherland, McColl Frontenac Oil 
Co. 
FOX RIVER VALLEY 
Robert C. Williams, Central Paper Co. 
INDIANAPOLIS 
Leonard C. Allen, 
Allison Div. 
Herbert J. Hoover, Jr., Techniques Associates 
Henry J. McCain, Shel! Oil Co., Inc. 
KANSAS CITY 
Francis M. Winterburg, 
tric Corp. 
LOS ANGELES 
Henry T. Abstein, Jr., Hughes Aircraft Co. 
Myron B. Adler, Miller Robinson Co. 


General Motors Corp., 


Westinghouse Elec- 


Robert A. Bailey, Beckman Instruments, Inc. 





The most interesting thing to 
most people — is other people 


Austin Lyon, a member of the New 
Jersey Section of the Instrument Soci- 
ety of America has been named a Dis- 
trict Manager 
for Black, Siv- 
alls & Bryson, 
Inc. 

He will man- 
age all sales of 
BS & B prod- 
ucts in New 
York City, New 
England, East- 
ern Pennsylva- 
nia, New Jersey, 
Maryland, Dela- 
ware, District of 
Austin Lyon Columbia, Vir- 
ginia, North Carolina and South Caro- 
lina. 

Mr. Lyon attended New York Uni- 
versity College of Engineering and 
Oregon State College. He was asso- 
ciated with the Minneapolis-Honeywell 
Regulator Company before joining 
B S & B as a Sales Engineer in 1950. 
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Amos S. Benson, Robertshaw-Fulton Controls 
Co. 
C. Sidney Clarke, Clarke Industries, Inc. 
George J. Coury, Schweim, Inc. 
Emory S. Ferree, Minneapolis-Honeywell Reg- 
ulator Co. 
John Paull, 
tor Co. 
Dale A. Rose, Allen Scott Company, Inc. 
W. H. Steinkamp, Beckman Instruments, Inc. 
~— O. Stimson, Jr., Statham Laboratories, 
ne. 
John W. Tarbox, CEC Instruments, Inc. 
MONTREAL 
John G. Vavanagh, The Bristol Company of 
Canada, Ltd. 
William F. Harrisun, Minneapolis-Honeywell 
Regulator Co. 
NEW JERSEY 
Jesse G. Gonzalez, Allen B. Dumont Labora- 
tories 
John V. Gregory, Barksdale Co. 
Thomas R. Kinsella, M. W. Kellogg Co. 
John W. Knapp, The Austin Co. 
Patrick B. Maxfield, M. W. Kellogg Company 
NEW ORLEANS 
George F. Derrington, Jr., Johnson Service 
WO. 
NEW YORK 
William H. Berke, Barksdale Co. 
Don J. D’Anton, Duro Instrument Co. 
Sal A. DeCecio, Kybermeter Corp. 
Ingvar E. Eliasson, Electronics 
America 
Joseph Gill, Kybermeters Corp. 
NORTH TEXAS 
Edwin L. Roberts, Chance-Vought Aircraft 


Minneapolis-Honey well Regula- 


Corp. of 


Co. 
NORTHERN CALIFORNIA 
William D. McGuigan, Stanford Research In- 
stitute 
OAK RIDGE 
Howard E. 
Luboratory 
Baldwin S. Stutts, Republic Flowmeters Co. 
PHILADELPHIA 
Richard C. Fuhs, Atlantic Refining Co. 
Steve Toffenetti, Kimble Glass Co. 


Cochran, Oak Ridge National 


Notes 


Leeds & Northrup Company have 
presented Harold L. Scutt, member of 
the New York Section of the Instru- 
ment Society of 
America, with a 
service plaque in 
recognition of 
his twenty-five 
years associa- 
tion with the 
company. 

Mr. Scutt, 
who serves as 
New York dis- 
trict manager 
for L& N,isa 
graduate of 
Rensselaer 
Polytechnic Institute’s school of elec- 
trical engineering. He joined the Phil- 
adelphia sales offices of L & N in 
1929 and has been with the New York 
office since 1932 

Mr. Scutt is a member of the board 
of governors of the University Club of 
White Plains, the executive board of 
the Community Chest, the Boys Work 
Committee of the YMCA, the Ameri- 
can Institute of Electrical Engineers 
and the alumni committee of Rens- 
selaer Polytechnic Institute. 





Harold L. Scutt 


PITTSBURGH 
N. 


L. Hartenberg, 


Moore, Inc. 


Manning, Maxwell al 


John H. Kauffman, Automatic Temperatyy | 


Control Co. 


Joseph Edmonte Vivio, Pittsburgh Stee} Co, 
Edward F. Wilson, Jr., Edward F. Wilson § 


Co. 
PORTLAND 


Wayne C. Thompson, Thompson Instrumey 


Service 


PRESQUE ISLE 


oe ete 


& Machine Co., Copes-Vulcan Div. 


Fred A. Kochendorffer, Continental Foundy | 


ROCHESTER 


Donald T. Gregg, Tayvior Instrument Cos, 


ST. LOUIS 


Floyd C. Barnett, Alton Box Board Co, ' 


Charles F. 
Regulator Co. 


Hintz, 


Minneapolis-Honeyye 


Edward J. O’Brien, O’Brien Equipment (, | 


Plinn C, 
Works 


Parish, Mallinckrodt Chemie 


Byrd Wm. Stephenson, Mallinckrodt Chem 


cal Works 
SCIOTO VALLEY 


H 
Arthur G. Boggs, Goodyear Atomic Corp, | 
Joseph P. Darginis, Goodyear Atomic Cor, © 


Robert Sanford Hamm, Reynolds-Newhbery 
Randolph H. Sansom, Goodyear Atomic Com 


SEATTLE 


Robert L. Gilmer, Goodyear Atomic Corp, 
- 


John J. Sheppard, Boeing Airplane Co. 


TOLEDO 


Melvin I. Berndt, Standard Oil Co. 
Joseph A. Gall, Standard Oil Co. 
Delmer C. Grant, Standard Oil Co. 


TULLAHOMA 


Owedia Ann Montgomery, ARO, Inc. 
Dallas W. Russell, ARO, Inc. 


TULSA 


A. Ray Wagner, The Swartwout Co, 


MEMBER-AT-LARGE 


William J. Vecera, Vitro Corp. of Ameria 


FOREIGN 


Erland Lejermark, AB Max Sievert 
Francis Rameil, Renauit 





The Swartwout 


nounced the appointment of Ho 


has # 





Company 


L. Joseph as Southern Colltocul 


Howard L. Joseph 





trict manageré 
the power pla 
equipment at 
Autronic pt 
ess controls 
vision. 


Before his 
sociation will 
Swartwout, 
Joseph was Wi 
the Fisher Bo 
Field Serviceb 
vision of Gené 
al Motors 


poration as a liasion representatif 
He originally joined Fisher Body! 
1940, graduated from the GM Instit# 
of Technology in 1944 and after a p@ 
od of service with the U. S. Navy,® 
turned to the Fisher Body Division 
Cleveland as a senior design engine 


Mr. Joseph has been awarded 4 
gree in mechanical engineering wD 
the graduate extension program off 
GM Institute and is a member of? 
Los Angeles Section of the Instrum 
Society of America. 


Advertising 


Makes More Produ 


Makes Products Better, Makes 


Less Expensive, Brings More to 


People. 
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.“AN A-C OPERATED 


% 
te 


by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


64. “A COPPER RESISTANCE TEMPERA- 
TURE SCALE” T. M. Dauphinee; Rev. 


Sci. Instr. Vol. 25—No. 9, pp 884-886, 
Sept. 1954. Application of fine commer- 
cial copper wire attached with varnish to 
copper base is shown to have stable and 
reproducible resistance-temperature char- 
acteristics and can be used as a resistance 
thermometer in temperature range of 20 
to 820 degrees Kelvin. 


. “A TUNED GALVANOMETER AMPLI- 


FIER” J. R. Beattie and G. K. T. Conn; 
Rev. Sci. Instr. Vol. 25—-No. 9, pp 888- 
891, Sept. 1954. Description of amplifier 
suitable for use with signals from a radia- 
tion thermocouple interrupted by a low 
frequency chopper. Main features are 
amplifier and galvanometer tunable over 
range of one to three cycles. 

NOISE SPEC. 
TRUM ANALYZER’ FOR 10-10,000 
CYCLES” E. G. Nielsen and A. van der 
Ziel. Rev. Sci. Instr. Vol. 25—No. 9, pp 
899-902, Sept. 1954. A multichannel noise 
spectrum analyzer is described for rapid 
measurement of flicker noise in vacuum 
tubes. Equivalent saturated diode current 
or equivalent noise resistance of tube is 
given by instrument at frequencies of 10, 
30, 100, 300, 1,000, 3,000, and 10,000 
cycles. Features are a quadratic ther- 
mistor-detector and d-c voltmeter with 
variable time constant and wide band 
filter circuits. 


. “A TWO-EMF METHOD FOR THE COM- 


PARISON OF RESISTANCES” Harold J. 
Hoge; Rev. Sci. Instr. Vol. 25—No. 9, pp 
902-907, Sept. 1954. Method of comparing 
resistances employing two sources of volt- 
age each with associated dropping resis- 
tors. One application is continuous ob- 
servation of four-lead resistance thermo- 
meter without error due to changes in 
resistance of any four connecting leads. 
Comparison with Wheatstone and Mueller 
bridges is discussed. 

PORTABLE 
ELECTROMETER-TY PE MILLIVOLT- 
METER” Otto H. Schmitt and Cullen H. 
MacPherson; Rev. Sci. Instr. Vol. 25— 
No. 9, pp 910-912, Sept. 1954. Descrip- 
tion of a line-powered d-c millivoltmeter 
which has combined advantages of directly 
calibrated scale and wide accuracy of 
precision potentiometer. Fractional micro- 
ampere current drain, full range scale of 
plus or minus one volt, and one millivolt 
sensitivity are features. 


. “DIFFERENTIAL CONDUCTANCE 


MANOMETER” J. R. Pappenheimer; Rev. 
Sci, Instr. Vol. 25—No. 9, pp 912-917, 
Sept. 1954. A conductance manometer 
design for measurement and recording of 
rapid pressure changes in liquid. Designs 
are detailed for measurements in the 60 
to 500 cps range for physiological and 
biological applications involving very 
small volume displacements. 


. “POLAR CARDIOSCOPE” John W. Trank 


and Otto H. Schmitt; Rev. Sci. Instr. 
Vol. 25—No. 9, pp 918-920. A cardioscope 
design utilizing a cathode ray tube having 
a circular sweep. Angular sweep speed is 
adjusted to match the heart rate and in- 
put signal is derived directly from ordinary 
electrocardiographic recorder. 


- “NEW TECHNIQUES FOR MEASURING 
FORCES Ww. 


AND WEAR” Mason ; 
Bell Lab, Rec. Vol. 32—No. 10, pp 375- 
378, Oct. 1954. Typical applications of 
barium titanate for the measuring of 
small forces where members of minute 
size are involved. The mounting and 
measurement techniques for barium titan- 
ate transducers 0.04 inches square and 
0.02 inches thick are illustrated. 
“THE 100-PEN RECORDER” C. H. Erv- 
ing, Jr.; Bell Lab. Ree. Vol. 32—No. 10, 
Pp 389-391, Oct. 1954. An operations re- 
corder with 100 marking stylii in contact 
with the Teledeltos paper roll which is 
—* by the passage of an electric cur- 
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75. 


76. 


79. 


80. 
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- “BASIC 


- “A HIGH-ACCURACY D.C. TACHOM- 


ETER-GENERATOR” D. J.  Pitstow: 
B.T.H. Activities (Rugby) Vol. 25—No. 5, 
pp 154-156, Sept.-Oct. 1954. Description 
of a commercial device, one mode] of 
which gives 0.1 volt per rpm, suitable for 
running at speeds to 3000 rpm with con- 
stancy of output within 0.1 per cent over 
a period of several hours. 


“FLYWHEEL OSCILLATION DAMP- 
ERS: THEORY AND APPLICATION” 
Sidney A. Davis; Control Engng. Vol. 1— 
No. 4, pp 29-32, Dec. 1954. By damping 
servo oscillation directly at the motor 
shaft, the flywheel damper reduces com- 
plexity. Factors in the selection of a 
damper, good versus bad features, and 
breakpoints on Bode diagrams are all 
pointed up in this article. 


HOW TO DESIGN DISCONTINUOUS 
SPEED-SWITCHING CIRCUITS” Basil 
T. Barber; Control Engng. Vol. 1—No. 4, 
pp 33-36, Dec. 1954. Use of a neon lamp, 
working as a nonlinear switching element, 
is described. Optimum switching angle 
and optimum speed ratio are detailed. 


“STANDPIPES SIMPLIFY FLOW- 
METER CALIBRATION” Frederick H. 
Jarrett, Control Engng. Vol. 1—No. 4, 
pp 37-39, Dec. 1954. Description of stand- 
pipe system for calibrating flowmeters to 
within 0.1 per cent error over range of 
50 to 600,000 Ib. per hr. Capacity, ac- 
— and maintenance are discussed in 
detail. 


FACTS ABOUT MAGNETIC 
AMPLIFIERS” Harold A. Goldsmith, 
Herbert Herz, and Barney J. O'Neill: 
Control Engng. Vol. 1—No. 4, pp 40-47, 
Dec. 1954. Description of performance 
characteristics of magnetic amplifiers in- 
cluding two units for specific servo ap- 
plication. Feedback techniques, reset cir- 
cuits, sensitivity, time constant, isolation, 
and servo stabilization are discuss«d. 


- “BASIC BOOKS FOR YOUR CONTROL 


ENGINEERING LIBRARY: PART II— 
SERVO-MECHANISMS” Thomas J. Hig- 
gins; Control Engng. Vol. 1-—-No. 4, pp 
48-51, Dec. 1954. Evaluations by the 
author of 73 reference texts, both for- 
eign and domestic, in the subject field. 


“ECONOMICS OF LOCATION OF CON- 
TROL DEVICES ON MACHINE TOOLS” 
Dickey Dyer and W. H. Compton; Elec. 
Engng. Vol. 73-——No. 11, pp 968-972, Nov. 
1954. A summary of human factors to 
be considered in designing controls into 
machines including a method of apply- 
ing time-study constants for various body 
movements. 


“SAMPLED-DATA PROCESSING FOR 
FEEDBACK CONTROL” A. Bergen 
and J. R. Ragazzini; Elec. Engng. Vol. 
73—No. 11, p 980, Nov. 1954. A dis- 
cussion of feedback control systems in 
which data at one or more points are in 
the form of pulse trains or sequences of 
numbers. A mathematical approach is 
siven for stabilizing and shaping these 
systems by processing samples in them- 
selves as compared to linear network in- 
sertion. 


“TESTING POINT-CONTACT TRAN- 
SISTORS FOR PULSE APPLICATIONS” 
R. L. Wooley. Elec. Engng. Vol. 73—No. 
11, pp 981-987, Nov. 1954. Description 
of circuitry for pulse application testing 
of point-contact transistors and discus- 
sion of direct current, static, and dynamic 
circuit parameters. Included is a table 
listing one manufacturer's specifications 
and one designer’s requirements. 


- “CORRECTION OF FREQUENCY ER- 


RORS IN WATTMETERS” J. R. Free- 
man ; Elec. Engng. Vol. 73—No. 11, p 988, 
Nov. 1954. Use of mutual and self-re- 
actance curves to correct wattmeter fre- 
quency error. 
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84. 


86. 
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89. 


90. 


91. 


92. 


93. 


94. 


- “A GENERAL 


“SOURCES AND PROPERTIES OF 
ELECTRICAL NOISE” W. R. Bennett; 
Elec. Engng. Vol. 73—No. 11, pp 1001- 
1006, Nov. 1954. A review of the natural 
noises such as “Johnson noise’, shot 
noise, and contact noise together with dis- 
cussion of man-made noises such as power 
hum, impulse, and quantizing noise. 

“THE DESIGN AND CONSTRUCTION 
OF THE MANCHESTER UNIVERSITY 
DIGITAL COMPUTER” K. Lonsdale; 
Electronic Engng. (London) Vol. 26—No. 
319, pp 376-382, Sept. 1954. Description 
of the basic operating principles of the 
computer with outlines of typical elec- 
tronic circuits and a description of the 


memory units. 

PURPOSE MONITOR 
AND TRIGGER” P. Gleghorn; Electronic 
Engng. (London) Vol. 26—No. 319, pp 
383-385, Sept. 1954. A device designed to 
give warning if less than a certain num- 
ber of impulses are received in a specified 
time. The medical application of the 
device as a protective unit on respirators, 
whose rate is controlled by the patient's 
attempts at breathing, is discussed. 
“EMPIRICAL TRANSIENT FORMULAE 
FOR SYSTEMS WITH FLAT OR 
PEAKED FREQUENCY RESPONSES” 
Z. E. Jaworski; Electronic Engng. (Lon- 
don) Vol. 26—No. 319, pp 396-400, Sept. 
1954. A study of the relation between the 
amplitude-frequency response of a net- 
work and its transient response in terms 
of their respective “shape parameters’’. 
Formulae linking the shape parameters of 
both responses are given. 9 references. 


-. “MINIATURE LIQUID-FLOW METER; 


REMOTE DETECTION OF SPEED OF 
ROTATION” H. R. Dedow and R. F. J. 
King; Engng. (Lendon) Vol. 178—No. 
4626, pp 396-398, Sept. 24, 1954. Descrip- 
tion of an instrument for studying water 
velocitirs in hydraulic models of rivers 
and harbors where the flow ranges from 
0.6 cm to 3 meters per second. Measur- 
ing heads are of the propeller type, the 
smallest propeller having a diamcter of 
0.4 em. Propeller revolutions are counted 
remotely on decade counter. 

“TAKING CARE OF A MILLION 
METERS WITH ONE CENTRAL RE- 
PAIR SHOP” Walter V. Davidson, Jr.; 
Gas Age Vol. 114—No. 7, pp 21-39, Sept. 
23, 1954. Detailed description of extensive 
facility operated by large public utility 
and capable of handling 250,000 gas 
meters annually. 

“DETERMINING SUSPENDED SOLIDS 
IN GAS” Robert W. Gilkinson; Gas Age 
Vol. 114—No. 6, pp 31-34, Sept. 9, 1954. 
Description of an automatic lampblack 
sampler in which the illuminating gas 
under test is passed through a filter paper 
which is renewed at 30 minute intervals. 
The buildup of the lampblack deposit on 
the filter paper is read continuously by a 
commercially available densitometer. 


“AN AUTOMATIC LOAD CONTROL 
FOR TUNING FORK FATIGUE TEST 
EQUIPMENT” Raymond A. Gallant and 
Edward K. Benda; G-M Engng. Jour. 
Vol. 1—No. 9, pp 6-9, Nov-Dec. 1954. A 
servo system is described using the load 
itself as the basis of control for a fatigue 
testing machine. Tuning fork excitation 
and stain gage pickup are novel] features. 
“THE ENGINEER AND THE COOLING 
SYSTEM THERMOSTAT” Harold A. Rey- 
nolds; G-M Engng. Jour. Vol. 1—No. 9, 
pp 10-15, Nov.-Dec. 1954. Historical and 
technical account of the evolution of the 
automotive engine coolant thermostat. 
Manually controlled shutters, thermostati- 
cally controlled shutters, blocking type 
hose line units, poppet valve devices, and 
built-up bellows units are among the forms 
detailed. 

“FACTORS INVOLVED IN THE USE 
OF AIR FOR PRECISION MEASURE- 
MENT” Charles W. Gardner; G-M Engng. 
Jour. Vol. 1—No. 9, pp 16-21, Nov.-Dec. 
1954. Principles of air gaging and the 
application of pneumatic measuring ele- 
ments. Highlight is a detailed discussion 
of air-jet characteristics, linearity, sensi- 
tivity, and multiple jet circuits. 
“INSTRUMENTS FOR MEASURING 
AIR FLOW AND METERING AIR” 
Knowlton J. Kaplan; Heat. & Vent. Vol. 
51—No. 11, pp 89-100, Nov. 1954. A 
general discussion of flow metering ele- 
ments, their applications and limitations, 
slanted especially for ventilation and in- 
dustrial hygiene workers. Stress is put 
on practical aspects of the subject. 
“INSTRUMENTATION-AUTOMATIC TI- 
TRATION” B. W. Thomas; Ind. & Engng. 
Chem, Vol. 46—No. 11, pp 71A-73A, Nov. 
1954. Discussion of problems arising in 
automatic chemical titrating devices and 
a description of several commercial auto- 
matic titrators and their respective fea- 
tures. 
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“HIGH SPEED AUTOMATIC COM- 
PUTERS PART I” Andrew D. Booth; 
Instrument Practice (London) Vol. 8— 
No. 9, pp 784-790, Sept. 1954. This in- 
stallment gives a concise review of auto- 
matic computing equipment from primi- 
tive times through the modern electronic 
computers. 
‘ “VISCOSITY — ITS MEASUREMENT 
AND CONTROL, PART II” J. T. Miller; 
Instrument Practice (London) Vol. 8— 
No. 9, pp 791-798, Sept. 1954. This in- 
stallment covers (a) rotating cylinder 
viscometers in conventional and special 
— and (b) oscillating element vis- 
meters. Part I listed in abstract 437. 
“PLASTIC VERSUS METAL TUBING 
FOR INSTRUMENT AIR SERVICE” E 
I. Thomas; Instruments & pt li 
Vol. 27—No. 10, pp 1614-1619, Oct. 1954. 
Report on a revolutionary development in 
the instrument field consisting of plastic- 
tubing in several forms. Cost analysis, fit- 
tings, bursting pressure-temperature char- 
acteristics, fire resistance, and speed of 
response are among the points covered. 
. “THE AUTOMATIC FACTORY—A 
CRITICAL EXAMINATION, PART III— 
MECHANIZATION VERSUS THE AU- 
TOMATIC FACTORY” Instruments & 
Automation Vol. 27—No. 10, pp 1620-1621, 
Oct. 1954. This installment treats the 
reason for the growth of mechanization 
and presents the elements of an auto- 
matic factory 
4 “AMMONIA. ‘FEED CONTROL” Jack B. 
Burke; Instruments & Automation Vol. 
27—No. 10, pp 1622-1623, Oct. 1954. 
Nutrient feed systems add ammonia gas 
to industrial waste and sewage systems. 
This article traces development of such 
feed systems from manua] to automatic 
biological-oxygen-demand cell devices. 
“SOLVING PROCESS — CONTROL 
PROBLEMS BY ANALOG COMPUTER. 
R. J. Medkeff and H. Matthews; Instru- 
ments and Automation Vol. 27—No. 10, 
pp 1624-1626, Oct. 1954. Process-control 
problems can be solved rapidly with an 
analog computer and techniques for the 
application of the computer are discussed 
in this article. Procedures for making 
time transformations are also given to- 
gether with a typical process-control 
problem. 
. “AN AUTOMATIC SPLIT-STREAM SYS- 
TEM FOR BOILER-WATER MAKEUP” 
E. E. Proesch and B. Ungerleider; Instru- 
ments & Automation Vol. 27—No. 10, pp 
1627-1629, Oct. 1954. Discussion of boiler- 
water makeup system at Hellgate Station 
(New York City) of Consolidated Edison 
Company. Design factors and instrumen- 
tation for automatic flow control, alka- 
linity control, automatic regeneration, and 
pH are outlined in detail. 


- “INSTRUMENTATION EXPERIENCE 
AT AN ACTIVATED SLUDGE PLANT” 
John W. O’Hara; Instruments & Auto- 
mation Vol. 27—No. 10, pp 1630-1632, Oct. 
1954. Description of a fully-instrumented 
modern sewage plant. Temperature and 
flow-ratio controls are features of the 
system. 


. “TECHNIQUES FOR CONTROL OF 
ION-EXCHANGER ENDPOINT” Martin 
E. Gilwood; Instruments & Automation 
Vol. 27—No. 10, p 1633, Oct. 1954. New 
technique compares conductivities of ef- 
fivent and upstream sample to indicate 
ion-exchange endpoint. 

“PRINCIPLES AND APPLICATIONS 
OF ALIGNMENT TELESCOPES” A. 
Metz; Instruments & Automation Vol. 27 
—No. 10, pp 1634-1635, Oct. 1954. De- 
seription of a versatile instrument for 
levelling benches and bedplates, for test- 
ing the perpendicularity of machine tool 
guides, for aligning motor bearings, and 
for railway construction work. 

. “FUNDAMENTALS OF COMBUSTION 
CONTROL SYSTEMS” A. Waxman; 
(Journal S.C.M.A.) Instruments & Auto- 
mation Vol. 27—No. 10, pp 1636-1640, 
Oct. 1954. Description of basic modes of 
control used in combustion. Fuel flow, 
air flow, and fuel-air ratio are controlled 
by series or parallel arrangement from 
impuise connections on steam headers and 
air headers. 

. “ULTRASONIC TEMPERATURE MEAS- 
UREMENT IN INTERNAL COMBUS- 
TION ENGINE CHAMBER” J. C. Liven- 
good, T. P. Rona, and J. J. Baruch; Jour. 
Acoust, Soc. Amer. Vol. 26—No. 5, pp 
824-830, Sept. 1954. Description of a 
method which uses barium titanate crys- 
tals to generate and receive transient 
acoustical signals of approximately 2 
megacycles/sec. Temperature readings 
presented over range of approximately 
500 degrees F. te 1100 degrees F. are 
shown tc be reproducible to plus or minus 
one per cent with an estimated accuracy 
of about 5 per cent. 


107. CALIBRATION OF A NICKEL-MOLYB- 


DENUM THERMOCOUPLE” Richard D. 
Potter; Jour. App. Physics Vol. 25—No. 
11, pp 1383-1384, Nov. 1954. Report on 
calibration of nickel versus molybdenum 
thermocouple for temperatures up to 2242 
degrees F. (50 mv.) 


. “ALL-GLASS VALVES FOR USE IN 


OBTAINING ULTRA HIGH VACUA” 
Richard W. Decker; Jour. App. Physics 
Vol. 25—No. 11, pp 1441-1442, Nov. 1954. 
Short note on sliding glass valves and 
construction techniques for vacuum work 
in the range of 1x 10-9 mm Hg. Empha- 
sis is put on all-glass construction re- 
ducing metallic reactions. 

“ATOMIC CLOCKS AND FREQUENCY 
STANDARDS ON AN AMMONIA LINE 
—PART II” Koichi Shimoda; Jour. Phys. 
Soc. Japan (Tokyo) Vol. 9—No. 4, pp 
558-567, July-August 1954. The install- 
ment examines the use of Zeeman and 
Faraday effects to eliminate causes of 
errors discussed in part I (see abstract 
777). In part III appearing on pp 567- 
575 the author describes a bench set-up 
of a clock constructed as a result of these 
studies and estimates that an accuracy of 
one part in 109% is attainable. 


. “THE PHYSICS OF CATHODE-RAY 


STORAGE TUBES” C. N. W. Litting; 
Jour. Sci. Instr. (London) Vo!. 31—No. 
10, pp 351-356, Oct. 1954. Two conflicting 
theories of cathode-ray storage mecha- 
nisms are discussed. An analogy to the 
triode is drawn. 


“A PHONIC WHEEL GENERATOR FOR 
POSITION INDICATION IN DIGITAL 
COMPUTOR MAGNETIC DRUM STOR- 
AGE” D. R. Quested and A. D. Booth; 
Jour. Sci. Instr. (London) Vol. 31—No. 10 
pp 357-360. Oct. 1954. Discussion of posi- 
tion indication on a magnetic storage drum 
and output of variable reluctance phonic 
wheel generator at frequencies of 20 ke 
and higher. Experimental designs are 
also included. 


. “A NEPHELOMETER OF WIDE RANGE 


FOR BACTERIOLOGICAL USE” E. b 
Powell; Jour. Sci. Instr. (London) Vol. 
31—No. 10, pp 360-362, Oct. 1954. An 
instrument is described in which the light 
transmitted by a suspension is compared 
with scattered light. Dense bacterial 
suspensions can be measured without di- 
lution. Stray light compensation is dis- 
cussed. 


. “THE RADIO-FREQUENCY SYSTEM 


OF THE BIRMINGHAM PROTON SYN- 
CHROTRON” L. U. Hibbard; Jour. Sci. 
Instr. (London) Vol. 31—No. 10, pp 363- 
371, Oct. 1954. Description of radio- 
frequency equipment used for accelerating 
protons to 1000 Mev energy. Particles 
are confined to a 30 foot diameter orbit 
by a large electromagnet and receive im- 
pulses every revolution from electric fields 
in a “drift- tube”’. Integral feature of 
the system is a_ servo-controlled beat- 
frequency oscillator with a range of 330 
ke to 9.3 ms. 


. “AN INSTRUMENT FOR MEASURING 


ENERGIES AND ANGULAR DISTRI- 
BUTIONS OF CHARGED REACTION 
PRODUCTS” C. H. Westcott, H. I. S. 
Allwood, J. N. Dodd, D. H. Simmons, 
and C. J. Baker; Jour. Sci. Instr. (Lon- 
don) Vol. 31—No. 10, pp 371-374, Oct. 
1954. Description of equipment for 
studying induced reactions of Birming- 
ham cyclotron. Proportional counters 
with absorbing foils involving remote 
control of totation and foil-changing are 
detailed. 


. “A FILTER PHOTOMETER FOR USE 


R. A. Cox; Jour, Sci. Instr. 

Vol. 31—No. 10, pp 374-376, 

Description of an instrument 
designed to determine optical density of 
colored solutions to accuracy of plus or 
minus one per cent under severe ship- 
board conditions. Movable lamp between 
two fixed photocells and a rugged elec- 
tronic circuit are featured. 


. “STATISTICS OF PHOTOMULTIPLIER 
we 


SCINTILLATION COUNTERS” 
Wright; Jour. Sci. Instr. (London) Vol. 
31—No. 10, pp 377-381, Oct. 1954. An 
analysis of causes of magnitude distribu- 
tion of voltage pulses from scintillation 
counters. Effects of phosphor imperfec- 
tions, non-uniform response of photo- 
cathode and dynode structures, and satel- 
lite pulses are discussed. 


. “THE USE OF DOUBLE TRIODES IN 


HIGH-GAIN LOW FREQUENCY AM- 
PLIFIERS” R. G. Wylie; Jour. Sci. Instr. 
(London) Vol. 31—No. 10, pp 382-383, 
Oct. 1954. Description of double triode 
amplifier stage in which one triode sec- 
tion provides high dynamic load resistance 
for plate circuit of remaining section. 
Details of three-stage amplifier with gain 
of 106 are given. 


. “A COMBINED DILATOMETER 


ELECTRICAL RESISTIVITY 
RATUS FOR STUDIES IN Pow 
METALLURGY” N. A. McKinnon; 
Sci. Instr. (London) Vol. 31—No, 1§ 
383-385, Oct. 1954. Apparatus d 
for measuring change in linear dime 
and electrical resistivity of pressed 
powders. Dial comparator and gs 
standards are featured. 


. “HOW TO CHECK ACCURACY | 


ULTRASONIC FLAW DETE 
Nicholas Grossman; Mat. & Met! 
40—-No. 5. pp 100-101, Nov. 1954, 
eation of reference blocks to . 
simple and direct method of setting 
sonic equipment for flaw detection, © 
mensional and operational data are 


. “BETTER SEMI-CONDUCTING 


TERIALS LEAD TO NEW, 
USES” Theodore B. Merrill, Jr.; 
Methods Vol. 40—No. 5, pp 102-103, 
1954. Semi-technical discussion of ¥ 
semi-conductor elements and develo 
such as cadmium sulfide battery, 
lightning arrester, rectifiers, and 
generators. 


. “TRENDS IN NUCLEAR INSTR 


TATION” Denis Taylor; Nucleonies 
12—No. 10, pp 12-19, Oct. 1954, D 
tion of new portable survey meters, 
pulse-height analyzers, scintillation 
ers, air monitors, transistor cireuitanas 
nuclear instrumentation highlighted at} 
Harwell Conference of May 3, 1954, © 


. “FILM BADGE DOSIMETRY: 


MUCH FADING OCCURS?” Wil 
McLaughlin and Margarete Eh 
Nucleonics Vol. 12—No. 10, pp 
Oct. 1954. Latent image fading on 
badge dosimeter is discussed in 
possible errors on reading dosage. 
empirical equations relating fading 
storage time are presented. 


. “HOW TO BUY AND MEASURE 


URAL GAS FOR YOUR STE 
PLANT” Chester S. Beard. Power 
102-104; 210-214, Nov. 1954. Ow 
factors in natural gas metering ineh 
contract terms, metering station loe 
piping, and instrument equipment si 
control valves, orifices, and manon 


. “HERE’S INFORMATION ON NOI 


REACTION SAFETY VALVES” 
Elonka; Power pp 112-113, Nov. 
Practical information on operation 
ten step-by-step photo illustrations) 
picting the overhaul of a nozzle-re 
safety valve. 


5. “QUANTITATIVE ANALYSIS OF © 


BON BRUSH TREATMENTS US 
X-RAY PHOTOMETER ABSORPT 
METHOD” A. C. Titus; Power 

& Systems (A.1.E.E.) No. 14, pp 
1166, Oct. 1954. A description of the 
strument and method with a detai 
count of its use in determining 
amount and distribution of various b 
compound additives. 


. “AUTOMATIC DIGITAL COMPU 


APPLIED TO GENERATION SCHE 
ING” A. F. Glimm, L. K. Kireh 
R. Habermann, and R. W. 
Power Appar. & Systems (A.LE.E.) 
14, pp 1267- 1275. An outline of the pi 
lem in a typical utility system and@ 
scription of a flexible method which 
be applied using general-purpose 
puters. 


. “DESIGN AND OPERATION OF 


TEM-WIDE AUTOMATIC LOAD 
QUENCY CONTROL” H. A. Baum 
C. N. Metcalf, J. G. Noest, and & 
Carolus; Power Appar. & Systems § 
E.E.) No. 14, pp 1312-1319, Oct. 
Description of equipment recently in 
on a 3,000,000 kw system. 


. “USING A STANDARD TRANSFO 


AS VOLTAGE REGULATOR” 
Ziemke; Power Engng. p 86, Nov. 
Short note on the use of a small 
transformer on 2300/240 v service a8 
lator. 


. “OPEN BLADE PRECISION 


ACTION SWITCHES” T. Y. Ko 

Prod. Engng. Vol. 25—No. 10, PP 
195, Oct. 1954. Discussion of fund 
combinations obtainable with sta 
open-blade  snap-action switches 
switch elements. Current loads and 
motion relationships are featured. 


. “THICKNESS GAGES FOR MET 


COATINGS” Prod. Engng. Vol. 
10, pp 202-203, Oct. 1954. Descripti 
three new instruments developed 
National Bureau of Standards for 
uring thickness of electro-deposited 
ings. 
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